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Abstract 
 
Influenza and influenza-like-illness (ILI) can cause excess paediatric morbidity. There are around 20 
million and 34 million cases of influenza and respiratory syncytial virus infections occurring worldwide 
in children younger than 5 years of age respectively. Research has shown that influenza and ILI in 
children pose significant medical and economic impacts. Parents of children with ILI had up to 4.3 
days work days lost per episode for self-reported influenza. However, the psychological and social 
impacts of ILI have not been well explored. Understanding these impacts aids in the comprehensive 
assessment of disease burden, and assists in evaluation of health interventions targeting ILI. This 
thesis has two aims. The first aim is to explore the psychological and social impact of ILI in children on 
their families, through measuring the quality of life (QoL) of parents of children affected by ILI. The 
second aim is to develop an ILI-specific QoL questionnaire for measuring parental QoL.  
 
A systematic review was conducted to identify and evaluate the psychometric properties of condition-
specific QoL questionnaires for caregivers of children with paediatric conditions. Twenty-five condition-
specific caregiver QoL questionnaires covering 16 conditions were identified. Conditions included 
atopic dermatitis, asthma, diabetes, oro-facial disorders, and two acute illnesses. Questionnaires were 
developed predominantly in high-income countries. Questionnaires were high in content validity and 
rigor of hypothesis testing; satisfactory for criterion validity; fair in reliability and responsiveness; but 
poor in internal consistency and structural validity. There is a paucity of QoL questionnaires for 
caregivers of otherwise healthy children suffering from physical injuries and acute conditions 
associated with significant caregiver burden. No ILI-specific QoL questionnaires were identified.   
 
The present study employed a mixed methods approach, which consisted of a quantitative survey and 
qualitative interviews. Healthy children aged 6-36 months were recruited from 90 childcare centres 
and 2 paediatric-focused general practices in Sydney, Australia, during 2010. For the quantitative 
survey, QoL of parents of children aged 6-36 months prior to the 2010 influenza season using the 
PAR-ENT-QoL questionnaire (ear-nose-throat-specific) was measured, then subsequently for parents 
of children with ILI (designated as the ILI group) using the SF-12v2 Acute Form (generic) and PAR-
ENT-QoL, and contemporaneously for parents of aged-matched children without ILI (designated as 
the non-ILI group). Of 381 children enrolled from 90 childcare centres, 105 developed ILI. Parents had 
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significantly lower QoL during the period of their child’s ILI, compared with the period before ILI and 
with parents of children without ILI. Two factors were significantly associated with parental QoL: total 
time spent caring for their child during ILI and whether the child had severe or non-severe ILI. 
Correlations of PAR-ENT-QoL and SF-12v2 scores were satisfactory. 
 
Qualitative semi-structured interviews were then conducted with parents of children with severe ILI 
among the same sample group. The aim was to explore parents’ experiences and the impact on their 
lives while their child had ILI. A total of 21 interviews were conducted with 23 parents. Interviews were 
recorded, transcribed, and analysed using a modified grounded theory approach. Five main themes 
emerged: ―sudden changes in daily life‖, ―emotional impact‖, ―social isolation and relationship 
changes‖, ―importance of family and friend support‖, and ―interaction with the medical system‖. 
Perceived practical and emotional support from family and/or friends and consultations with the 
treating doctor appeared to moderate the impact. 
 
Based on the systematic review (described in Chapter 2), as well as findings from the quantitative 
survey and qualitative interviews, Care-ILI-QoL (a new ILI-specific parental QoL questionnaire) was 
drafted and developed. Healthy children aged 6-48 months were recruited from 48 childcare centres in 
Sydney, Australia during 2011. The Care-ILI-QoL and SF-12v2 Acute form instruments were 
administered in the 2011 influenza season to parents of a sick child 2 weeks after the onset of ILI, and 
again 2 weeks after the child had recovered. Out of the 125 children enrolled, 55 children had one or 
more episodes of ILI (total 75 ILI episodes). After undergoing item reduction procedures and 
exploratory factor analysis, Care-ILI-QoL was reduced from 25 to 16 items covering 4 factors: Daily 
Activities; Perceived Support; Social Life; and Emotions. Care-ILI-QoL has satisfactory concurrent and 
discriminant validity, good internal consistency, and excellent responsiveness.  
 
This thesis promotes a more holistic and profound understanding of the impact of ILI in children on 
their families. Care-ILI-QoL is the first ILI-specific QoL instrument for parents and is demonstrated to 
be valid and reliable in a developed country setting where the child is affected by ILI. It can provide a 
quantitative indicator for psychological and social impacts of ILI, has the potential to be applied in 
clinical and research settings to assist measurement of disease burden, or as a needs assessment 
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tool for resources such as social support; to inform policy changes in domains such as the workplace 
or childcare centres, or prioritisation of vaccine development. It also has the potential to be derived as 
a preference-based single index measure for economic evaluation. It is hoped that the present 
research will contribute to a long-term outcome whereby parents experience only minimal impact in 
their QoL when their child has ILI.  
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1. Introduction 
1.1  Background 
1.1.1 Influenza symptoms and epidemiology  
Influenza is a common respiratory illness caused by the influenza virus. Common symptoms of 
influenza include fever, cough, runny nose, headache, and fatigue.
1
 Influenza virus can spread 
through air droplets or by close contact with an infected person.
2
 Every year, 5 to 15% of the world 
population are affected with upper respiratory infections, causing 3 to 5 million severe cases of 
influenza and 250,000 to 500,000 deaths around the world.
2
 In the US, influenza affects 5 to 20% 
of the population each year and results in 31 million cases,
3
 175,000 hospitalisations, and an 
estimated 35,000 deaths each year.
4, 5
 
 
In Australia, the annual number of influenza notifications between 2001 and 2007 was 4,081,
6
  
there was a yearly average of 310,000 general practitioner (GP) consultations for influenza or 
influenza-like-illness (ILI),
7
 and there were more than 3,000 ILI-related hospitalisations per year 
between 2000 and 2005,
8
 with a mean duration of 3 days.
9
 In 2008, influenza and pneumonia were 
responsible for 1,742 deaths and were ranked as the seventeenth of all causes of death.
10
 
 
While influenza is commonly perceived to have a particularly substantial impact on elderly people 
aged over 65 due to the documented high level of influenza-related mortality and morbidity,
11
 it also 
has significant impact on children
12, 13
 and especially those with chronic medical conditions such as 
asthma, haemoglobinopathies, metabolic and endocrine conditions, and those who are immuno-
compromised.
14
 In 2008, it was estimated that there were around 20 million cases of influenza 
infections occurring worldwide in children younger than 5 years.
15
 Another review reported that the 
annual incidence of influenza in those aged 0-19 years lies between 5-10%.
16
 During the 2003–
2004 US winter season, there were 95 clinic visits and 27 emergency department visits per 1000 
children under the age of 5.
13
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1.1.2 Epidemiology of ILI and its significance 
While the data above may have already reflected the considerable disease burden of laboratory-
confirmed influenza virus in children, respiratory syncytial virus (RSV), a type of ILI, is even more 
prevalent than influenza virus in children younger than 5 years, with 33.8 million infections in 
2005.
17
 In fact, only 13% of global paediatric acute lower respiratory infections are attributable to 
influenza virus.
15
 A study also reported that among children admitted to the emergency department 
with ILI, 30% were due to influenza virus, the rest were due to RSV, human metapneumovirus, 
coronavirus, rhinovirus, or adenovirus.
18, 19
 These viruses demonstrate similar symptoms to 
influenza virus in children.
1, 19-22
  
 
The impact of these viruses on the community is substantial, likely due in part to the role of children 
as important primary transmitters of influenza and ILI to their caregivers, families and communities. 
Also, children are often the first group to experience the illness during outbreaks, thereby 
increasing the spread of these viruses through the community.
3, 23, 24
  
 
1.1.3 Socioeconomic impact of influenza and ILI  
The socioeconomic impact of influenza and ILI has been widely documented in various studies in 
Europe (Finland, Italy, France, Greece), the US, and Australia.
9, 25-31
 One review reported that the 
mean number of work days parents lost due to caring for their ill child ranged from 1.5 to 4.9 days 
per episode for laboratory-confirmed influenza; 3.7 to 5.9 days per episode for physician diagnosis 
of influenza; and up to 4.3 days per episode for self-reported influenza.
32
 A Finnish cohort study 
reported that there were 195 days of parental work loss to every 100 children with laboratory-
diagnosed influenza, with 61% of the parents missing one day of work or more.
27
 Among 
laboratory-confirmed influenza, the pandemic A/H1N1/2009 and seasonal A/H3N2 influenza have 
greater clinical and socioeconomic impact than seasonal A/H1N1 and influenza B virus.
33, 34
 A US 
study reported that compared with households with no reported cases of ILI in school-aged 
children, school children in households with ILI missed 1.9 more school days annually in a 1 – 2 
child household, and 4.87 more school days if the household had three or more students.
28
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There are only few studies in Australia measuring the social and economic impact of a child’s 
influenza illness or ILI on families. Iskander and colleagues reported in a study of children 
hospitalised due to laboratory-confirmed influenza, one-third had at least one other family member 
developed similar symptoms within one week of their hospitalisation. Each case of a child’s 
hospitalisation also resulted in an average of 3.2 days of work absenteeism.
9
 No previous 
Australian studies have measured the social and economic impact of ILI. 
 
1.1.4 Significance of measuring psychological and social impact of ILI 
Studies in the current literature focus predominantly on the social and economic burden arising 
from cases of laboratory-confirmed influenza only but not ILI. It is important to consider the impact 
of ILI. Both influenza and other respiratory viruses lead to similar symptoms in children, and hence 
may have similar impact on caregivers. Also, laboratory-confirmed influenza cases contribute to 
only a small proportion of ILI in children,
17
 therefore the real impact on parents will be 
underestimated if only laboratory-confirmed influenza is considered. Further, healthcare 
professionals often have difficulty in differentiating whether the child with symptoms of ILI has 
influenza or other respiratory viruses in a typical outpatient/primary healthcare diagnostic setting.
13, 
19
  
 
Quantitative indicators for assessing socioeconomic burden (e.g. the number of extra medical 
visits, loss in work/school days and life-years) are necessary for informing policy changes or public 
health action, such as introducing influenza vaccination programs.
35
 These indicators are readily 
measured because they have consistent outcomes. However, intangible costs such as 
psychological and social impact are equally significant. These impacts include the inability to 
undertake normal activities, loss of leisure time, concern or anxiety about the child’s illness, and 
social disruption.
35-37
 Caregivers’ stress levels are likely to increase when unable to work due to 
caring for the sick child at home; this stress will be compounded if they have to be separated due to 
the child’s hospitalisation.
38
 These impacts, among others, can be collectively grouped under a 
term called ―Quality of life‖ (QoL). While the World Health Organization (WHO) defines ―health‖ as a 
state of being which involves ―not merely the absence of disease or infirmity, but also involves 
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physical, mental, and social well-being‖,
39
 the measurement of this state, ―health‖, is possible only if 
QoL measurement takes place. Therefore, caregiver QoL in children with ILI will be the main focus 
of my thesis. In this thesis, ―caregivers‖ include the child’s parents and/or other adults who provide 
care for the child on a daily basis. 
 
1.2 Aims of thesis 
The overall aim of this thesis was to explore the psychological and social impact of a child’s ILI on 
their caregivers by measuring the caregiver’s QoL, and to develop an ILI-specific QoL 
questionnaire for caregivers of children affected by ILI. This will enable the psychological and social 
impact of ILI on caregivers to be quantified for better estimation of the disease burden of ILI, or to 
allow comparison of the extent of the impact on families of children affected by various types of 
respiratory viruses.  
 
1.3 Structure of the thesis 
This thesis is presented according to the diagram shown in Figure 1. 
 
Figure 1 Structure of the thesis 
Literature review (Chapter 2) 
Parental QoL survey (Chapter 4) 
Introduction (Chapter 1) 
Conclusion (Chapter 7) 
Parental QoL interviews (Chapter 5) 
 
Development of Care-ILI-QoL (Chapter 6) 
 
Methodology (Chapter 3) 
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Chapter 2 begins with a literature review of the background and concepts relating to QoL, followed 
by a systematic review of condition-specific QoL instruments for caregivers of children with 
paediatric conditions. The aim is to identify and evaluate existing questionnaires for designing the 
methods. The published article and the conference poster of the systematic review can be found in 
Appendices 2 and 6 respectively. 
 
Chapter 3 presents the methodology of the study. It discusses mixed methods approaches and 
their strengths. The overall study design comprised of both quantitative and qualitative approaches 
is presented, followed by the justification of the methods chosen. 
 
Chapter 4 presents the use of a quantitative QoL survey to measure the psychological and social 
impact of a child’s ILI on their caregivers. PAR-ENT-QoL questionnaire (disease-specific) and SF-
12v2 Acute form (generic) were chosen for this purpose. The reasons for choosing these two 
questionnaires, and the process of recruitment, data collection and analysis were illustrated. The 
quantitative findings presented in this chapter assist in the development of Care-ILI-QoL described 
in Chapter 6. The manuscript submitted for journal publication and the conference poster can be 
found in Appendices 4 and 7 respectively.  
 
Chapter 5 explores the QoL changes in caregivers and their families when their child suffers from 
severe ILI. In-depth semi-structured qualitative interviews were conducted and themes were 
generated using a modified grounded theory approach. This chapter focuses on the experiences 
and feelings of the parents, which complements the limitations of the quantitative survey. Findings 
from Chapter 4 assist in the development of Care-ILI-QoL in Chapter 6. The accepted article and 
the conference poster presenting the qualitative interviews are in Appendices 3 and 8 respectively. 
 
Chapter 6 aims to develop and validate an ILI-specific QoL questionnaire (Care-ILI-QoL) for 
caregivers of otherwise healthy children suffering from ILI using the findings from Chapters 4 and 5. 
This chapter directly addresses the gaps in the research that were identified in Chapter 2. The 
Care-ILI-QoL questionnaire and SF-12v2 Acute form were administered to caregivers of children 
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who had been followed up in the influenza season for any ILI. The procedures for the development 
and validation of Care-ILI-QoL were described, and psychometric properties were evaluated. The 
manuscript submitted for journal publication is in Appendix 5.  
 
Chapter 7 summarises the major findings of the whole study and the implications for clinical 
application and future research.  
 
In this thesis, ―the candidate‖ is used to indicate the PhD candidate writing this thesis. 
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2. Literature review 
As mentioned in Chapter 1, children are prone to contracting ILI and readily transmit ILI to their 
families and communities. This may have a short-term but considerable psychological and social 
impact on the caregivers of ILI-affected children. QoL is one of the health indicators for measuring 
disease burden. It is necessary to understand the nature of QoL, its role in health, its history and 
the proliferation of instruments for its measurement. This chapter is presented in two sections, the 
first section describes the background and conceptual models of QoL, while, the second consists of 
a systematic review that identifies and evaluates the existing instruments for measuring QoL of 
caregivers of children with paediatric conditions. 
 
2.1 Background of QoL 
The evaluation of QoL in patients and their caregivers has become increasingly important in the 
past 30 to 40 years.
40
 In contrast to other objective clinical indicators, defining QoL has been 
challenging and is still ongoing. Although WHO has defined QoL as ―individuals’ perceptions of 
their position in life in the context of the culture and value systems in which they live and in relation 
to their goals, expectations, standards and concerns‖,
41
 there are many other accepted definitions 
as the field of research expands. This is partly explained by the ―subjective‖ or ―individualistic‖ 
nature of QoL.
42
 Various early pioneers of QoL research argued that QoL is essentially the 
experience of life, and that the person is the only proper judge of his/her experience.
43, 44
 Since 
different people value different things, two persons may have different QoL even when they 
encounter and inhabit identical life situations.
45
 Eiser hypothesised that ―a good QoL is a 
consequence of a match between perceived current functioning and expectations for the future‖, 
and bigger discrepancies indicate a poorer QoL.
46
 Apart from personal views, cultural elements 
also contribute to differences in QoL.
47
  
 
Then there is the question about the significance of measuring QoL, especially in comparison with 
objective clinical indicators. To address this point, it is important to understand what QoL is 
comprised of. Due to its varying definitions, there are also multiple proposals of what factors QoL 
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should include. In general, assessment of QoL include health status, physical functioning, 
symptoms of illness, psychosocial adjustment, life satisfaction, happiness, and some include 
spiritual, financial, and sexual items.
40
 Objective clinical indicators, on the contrary, cover only a 
few of the aspects mentioned above. Although objective clinical indicators are still primary in 
reflecting health, healthcare providers are increasingly receptive to QoL research, because they 
acknowledge that QoL instruments describe (and sometimes quantify) what the individual has 
experienced, which provide useful supplements to these objective clinical indicators.
48
  
 
QoL is a broad assessment of well-being including self-perceived health, along with an 
amalgamation of other non-health factors, e.g. social, cultural, political, and religious factors. In the 
clinical field, such a broad assessment may be less useful for clinicians, healthcare administrators, 
and health policy makers because of the difficulty in discerning actual health-related factors 
influencing QoL.
40
 As a result, health-related QoL (HR-QoL) is introduced. By eliminating non-
health factors, it narrows the focus to the effects on health, illness and treatment upon an 
individual’s quality of life. HR-QoL is considered as a subdomain of QoL.
49
 However, there is no 
clear distinction between QoL and HR-QoL, as definitions depend on the interpretations of 
researchers or healthcare professionals.  
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2.2 Conceptual models of QoL 
While QoL and HR-QoL have been given more credit by healthcare providers in recent years, they 
had previously existed only in the realms of theory and research, rather than playing a practical role 
in the clinical setting, or informing healthcare services or policy-making. One of the reasons for this 
poor translation of research ―from bench to bedside‖ is the lack of conceptual models that specify 
how different types of patient outcome indicators interrelate.
48, 50
 There are limited conceptual 
models to date. Below is a summary of the existing models of QoL and the associated proliferation 
of QoL instruments.  
 
Lindström developed a QoL model in 1992 for population-based studies in public health research.
50
 
Based on various psychologists’ concepts on mental health, he categorised the concept of QoL into 
4 levels (spheres) as shown in Figure 2. The first sphere — global: refers to the macro environment 
that includes political and ecological conditions, such as democratic rights and clean environments. 
When comparing QoL across different populations, the global sphere can be excluded if the 
population settings are similar. The second sphere — external: refers to the socioeconomic 
conditions which includes levels of satisfaction with educational and income levels, employment, 
and type of housing. The third sphere — interpersonal: refers to social relationships, intimacy and 
supports. The fourth sphere — personal: refers not only to the physical and mental growth or 
development of an individual, but also to self-esteem and meaning of life.  
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Adapted from Lindström B.Soz Präventivmed, 1992;37(6):301-6
50
 
Figure 2 Lindström’s quality of life model 
 
Lindström’s model enables an understanding of the hierarchical relationship of QoL and the world. 
It includes all possible factors from the external and global level, to the most internal and personal 
level (moving from the outside to inside). Paradoxically, it also reflects that the seemingly individual 
concept of QoL is actually a global concept, because all levels are influencing each other. This 
comprehensive interpretation, however, is more appropriate for the social science arena, and for 
those who want to study the interactions between the world and an individual. In the health field, 
researchers are predominantly interested in the effect of illness or treatment on an individual’s QoL. 
They are not interested in how the macro environment affects these individuals. 
 
While the above model may have weak applicability, Wilson and Cleary’s proposed a HR-QoL 
conceptual model (proposed 1995) which provides a better fit for health researchers (Figure 3). 
The purpose of this five-level model is to conceptually distinguish the different outcomes of HR-
QoL and make causal associations.
48
 The first level — biological and physiological factors: refer to 
the most fundamental determinants of health status such as molecular and genetic factors, which 
display changes at the level of cell, organ, or organ system function. The second level — 
symptoms: refer to a focus which is shifted from cells and organs to the organism as a whole, 
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including physical and psychophysical symptoms. This level provides additional information to the 
first level and may inform the costs of medical care. The third level — functioning: further extends 
the second level and assesses the ability of an individual in performing particular tasks. Hence, this 
level may inform social support changes, such as facilities for the disabled.  
 
The fourth level — general health perception: is a subjective rating by an individual about his/her 
own health, which is associated with functional status (the third level). General health perception 
predicts the use of general and mental health services, and also predicts mortality after controlling 
for clinical factors.
51
 This subjective rating of health expands further to the fifth level — overall 
quality of life: the subjective rating of life satisfaction, which includes aspects of life circumstances 
and experiences. The arrows between the levels are uni-directional, which explains the causal 
relationships that associate objective clinical indicators to QoL. Each of these levels is influenced 
by characteristics of the individual and environment also indicated in the figure. The authors also 
point out that the concepts at each level are increasingly integrated and difficult to isolate, define 
and measure.  
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Note: Ferrans removed the dashed boxes and added the dashed arrows in the modified model 
Adapted from Wilson and Cleary, JAMA 1995;273(1):59-65
48
 
Figure 3 Wilson and Cleary’s HR-QoL model 
 
A decade later, Ferrans simplified Wilson and Cleary’s model in 3 ways (Figure 3).
40
 First, ―non-
medical‖ factors are removed as Ferrans argued that non-medical factors are included in the 
characteristics of the individual and environment. Second, labels of the arrows are removed so as 
not to restrict the characterisation of the relationships. Third, arrows are added to show that 
―biological and physiological variables‖ are influenced by characteristics of individuals and 
environment. Both Ferrans’ and Wilson & Cleary’s models shed light on the unique role of QoL in 
health research. They highlight the involvement of various types of health indicators, both 
subjective and objective, which are influenced by the environment and individual characters. 
Evaluation of one’s health is comprehensive when these five outcomes are assessed. However, 
since their publication, these models have not been widely cited. 
 
The insufficient attention given to conceptual models of QoL and HR-QoL can be attributed to the 
diverted attention given to the QoL instruments themselves. In the past 20 years, there has been 
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an exponential increase in the number of QoL instruments, particularly in disease-specific 
questionnaires. Researchers have conducted a number of systematic reviews on various types of 
QoL instruments,
52-54
 yet there has been little focus on reviewing the QoL concepts applied during 
instrument development. Davis is one of the few researchers who paid specific attention to the 
conceptual frameworks of paediatric QoL instruments in her systematic review. Of the 38 generic 
and disease-specific questionnaires identified, only 3 were based on an explicit theory of QoL.
55
  
 
Following the above investigation of the theoretical aspects of QoL, the second part of this chapter 
reports the actual levels at which parental/caregiver QoL is impacted when their child has a 
paediatric condition or disease; the properties of a good QoL instrument are then discussed, 
followed by an evaluation of the existing caregiver QoL instruments. Before developing a relevant 
instrument to measure QoL of caregivers of children with ILI (which is a major of this thesis), a 
thorough and in-depth understanding of the existing caregiver QoL instruments is required. 
Caregiver is here defined as the child’s parent, family member, or another adult who the child 
depends on. 
 
The following sections 2.3, 2.4, and 2.5 are based on the published paper titled ―Condition-specific 
quality of life questionnaires for caregivers of children with pediatric conditions: a systematic 
review‖ (Appendix 2).  
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2.3 QoL impact in caregivers of children with paediatric 
conditions 
While the type and extent of the impact on caregivers can vary with the child’s condition, previous 
studies have demonstrated that caregivers of sick children have to cope with changes in normal 
routine, such as sudden extra expenses for medication and equipment; extended time necessary to 
care for the child;
56, 57
 social isolation, particularly among children that have diseases associated 
with stigma;
58, 59
 increased responsibility, such as devoting extra time and effort to keep the house 
clean to prevent exacerbation of the child’s symptoms;
56
 and psychological strain, with ―stressed, 
depressed, worry, upset, anxious, and helpless‖ cited as commonly reported feelings among 
caregivers.
56, 60
 Caregiver QoL has been explored for caregivers of children with various conditions.  
Qualitative studies have been conducted to explore QoL of caregivers with children affected by 
chronic diseases such as diabetes,
61, 62
 mental disorders,
57, 60
 human immunodeficiency virus 
infection,
59
 dermatitis,
56
 and congenital anomalies.
58, 63
 Questionnaires developed to measure the 
impact of the children’s diseases or conditions on caregivers include: caregiver burden scales,
64, 65
 
coping inventories,
66, 67
 depression/stress/anxiety indexes,
68, 69
 and QoL scales.
70, 71
 
  
While parents of children with acute and chronic illnesses may both experience considerable levels 
of QoL impact, there will also be differences between these broad illness categorisations.. Parents 
of children with chronic illnesses first must contend with the ongoing nature of the impacts. Second, 
they often have difficulty in accepting the diagnosis of the disease,
59
 which may lead to disclosure 
dilemmas because of the stigma attached.
59, 63, 65
 Protecting the child’s and the family’s 
confidentiality then becomes a high priority for the parents, thus distancing themselves from the 
social world.
 59, 63, 65
 Third, these parents also have the dilemma of normality. They struggle to live 
like a normal family while the child’s illness or condition brings drastic changes in family activities 
and relationships. 
61, 63, 72
 Hence coping issues are commonly reported,
61, 63, 65, 72
 with some also 
facing ongoing financial difficulties. 
59, 61, 65
 Finally, communication and trust in healthcare 
professionals have been an important aspect in the parents’ lives, because these directly affect the 
child’s health, the parents’ emotional status, and the support they require. 
61, 65, 66
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2.4 QoL instruments for caregivers of children with paediatric 
conditions 
Generic questionnaires for adults have been used to measure QoL of parents of sick children, such 
as SF-36,
72
 WHOQoL-BREF,
73
 EQ-5D,
74
 TNO-AZL Adult Quality of Life questionnaire (TAAQOL).
75
 
The advantages of using generic questionnaires are that these are ready-to-use tools for clinical 
and research environments, and that they allow comparisons of parents with other adults who are 
not taking care of a sick child.
54
 Compared to condition-specific questionnaires, generic 
questionnaires are not as sensitive to differences relevant to the child’s condition, or to treatment-
related changes.
76, 77 
There have been a number of systematic reviews about generic QoL 
questionnaires for adults,
78, 79
 yet no systematic review of condition-specific QoL questionnaires 
measuring caregiver QoL has been published. 
 
2.4.1 Properties of a good QoL instrument 
A good QoL instrument, or any other questionnaires or scales measuring traits, behaviours, 
attitudes, satisfaction etc. should possess the following properties: reliable, valid, and responsive. 
Table 1 explains the basic psychometric properties to be tested when developing a questionnaire. 
In addition, the instrument should be relatively short, easy to administer and understand.  
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Table 1 Definitions of the psychometric properties: reliability, validity, and 
responsiveness 
Reliability   
Is the questionnaire free from random error, reproducible, and internally consistent?
79-82
  
 
Internal consistency 
 
Test-retest: 
- how homogeneous the items are in measuring the same construct 
- reflected by the Cronbach’s alpha ranging from 0 (worse) to 1 (better)   
 
 
- the ability of a questionnaire to yield consistent scores over time when 
measuring a person in a stable condition 
- usually reflected by intra-class correlation or Kappa coefficient 
- scores are compared after administering the questionnaire repeatedly 
to the same person through a period of time or by different 
interviewers (inter-rater reliability) 
  
Validity 
Does the questionnaire measure what it intends to measure?
81-83
 
 
Content and face 
validity 
 
Criterion validity 
 
 
Construct validity 
 
- whether the questionnaire covers domains important to the respondent 
- no formal statistical test, usually qualitative judgement  
 
- divided into ―concurrent‖ and ―predictive‖ validity 
- the correlation of total score of the questionnaire with external criteria 
(may not be available due to a lack of ―gold standards‖) 
 
- usually divided into ―convergent‖ and ―discriminant‖ validity  
- the extent to which the questionnaire conforms with the expected 
pattern of relationships 
Responsiveness 
Does the questionnaire detect changes over time?
80, 82
  
- scores are compared after administering the questionnaire to the same person before and after 
a treatment, or when a change in health status occurs 
- similar to test-retest, longitudinal data is necessary 
 
 
There are a number of books about the questionnaire development strategies,
84, 85
 but the 
COnsensus-based Standards for the selection of health Measurement INstruments (COSMIN) 
checklist is the only checklist available to ensure whether a questionnaire has fulfilled desired 
aspects to achieve high quality. The COSMIN checklist is a critical appraisal tool for health 
measurement instruments,
86
 and is recently developed mainly by a group of researchers and 57 
experts across the world via a Delphi approach.
87
  It is used in the systematic review in Chapter 2 
to assess the methodological quality of the selected questionnaires. The most updated COSMIN 
checklist has 4-14 items in each of the 9 measurement properties, namely: internal consistency; 
reliability; measurement error; content validity; structural validity; hypotheses testing; cross-cultural 
validity; criterion validity; and responsiveness to be rated by a 4-point scale (excellent; good; fair; 
poor).
88
 Not all measurement properties are applicable to every questionnaire. 
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The next section describes the methods to identify and evaluate condition-specific QoL 
questionnaires for caregivers of children. 
 
2.4.2 Methods 
The following databases were searched to obtain the most comprehensive searches: OVID 
Medline, OVID Embase, CINAHL via EBSCO, OVID PsycINFO, and the Cochrane Library (all 
databases). A preliminary search indicated that development of all condition-specific 
questionnaires began after 1990. Therefore, searches were limited to the time period from 1 
January 1990 onwards. Two searches were conducted in total. The first search was conducted on 
24 March 2010, from time period 1 January 1990 to Week 3 of March 2010. The second search 
was conducted from Week 3 of March 2010 to 30 June 2011. The purpose was to update the 
information to ensure no new instruments were missed. A combination of database specific terms 
and keywords were used to ensure maximal retrieval: 
- (parent* OR caregiver* OR primary carer*) AND  
- (pediatr* OR child* OR kid* OR infant* OR adolescen* OR newborn* OR toddler* OR baby 
OR babies OR newborn to 17 years old) AND 
- (HRQoL* OR quality of life OR health status OR wellbeing). 
The inclusion criteria were: condition-specific questionnaires developed or validated to measure 
QoL of caregivers for children with paediatric conditions published in peer-reviewed journals; both 
English and non-English language questionnaires published in English language journals; 
questionnaires that contained multiple domains and included (but were not limited to) physical, 
emotional, and social domains (with respect to a broader definition of QoL
55, 83, 89
).  
 
The candidate and another reviewer (Dr. Spring Cooper Robbins, 3
rd
 author of the published paper, 
Appendix 2) screened all titles and abstracts to identify relevant articles. Any discrepancies were 
resolved through consensus with the candidate’s supervisors. Questionnaires measuring caregiver 
burden, functioning, or stress were excluded. Burden and functioning questionnaires focus mainly 
on specific aspects of caring and ways of solving issues due to the child’s condition and not QoL.
66, 
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90
 Questionnaires that measure stress focus on the emotional domain of QoL only, and do not 
represent QoL in its entirety.
91
 Conference abstracts, theses, treatises, dissertations, editorials, 
letters to the editor, and commentaries were excluded.  References from eligible articles were 
hand-searched to identify additional relevant articles. Questionnaires were obtained via web 
searches, from the references and/or by contacting the authors. Fifty questionnaires were 
identified, of which 25 were condition-specific. Figure 4 below shows a flow chart of the 
questionnaire selection process. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4 Flow chart showing the questionnaire selection process 
Records identified through database search 
(n =   11,519)  
- Medline 4,645 
- PsycINFO 2,615 
- Embase 3,779 
- Cinahl 430 
- Cochrane Library 50 
Additional records identified through 
hand searching of references 
(n =  8) 
Records after duplicates removed 
(n =  7,079) 
Records excluded 
1. Not related to QoL 
2. Caregivers of elderly/ adults 
3. Parental burden/ coping but not 
QoL  
4. Articles not in English 
5. Qualitative studies 
(n = 6,891) 
Full-text articles assessed 
for eligibility 
(n =188) 
Questionnaires excluded 
(Generic) 
(n = 25) 
Condition-specific 
questionnaires included 
(n = 25) 
Questionnaires identified  
(n =50) 
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After reviewing the international guidelines published by the Scientific Committee of the Medical 
Outcomes Trust,
80
 an extraction form was created for evaluating the characteristics and 
psychometric properties of the questionnaires. General characteristics of each questionnaire were 
extracted: child’s medical condition, country and year developed, method of administration, 
estimated time to complete, language/translation, cost, and recall time period. Domains covered for 
each questionnaire were recorded. The psychometric properties of the selected questionnaires 
were evaluated for validity, reliability and responsiveness. The methodological qualities of the 
questionnaires were rated according to the COSMIN checklist mentioned in section 2.4.1 (see 
Appendix 9).
88
 The ―worst score count‖ method recommended by the authors was used, in which 
the final property rating is the lowest rating of any of its corresponding items.
88
 
 
2.4.3 Results 
We identified 50 questionnaires of which 25 were condition-specific (Figure 4). Out of the 25 
condition-specific questionnaires, 17 were identified in the first search, and 8 were identified in the 
second updated search. The 25 questionnaires covered 16 conditions: atopic dermatitis
56, 92-97
 
(n=5); asthma
98-100
 (n=3); diabetes
62, 101, 102
 (n=2) and oro-facial disorders
103, 104
 (n=2). Two 
questionnaires addressed acute diseases (acute otitis media
105
 and ear-nose-throat 
infection/pharyngitis
106
).  One questionnaire was identified for each of the following conditions: 
cancer;
107
 general chronic diseases;
108
 congenital anomalies;
109
 cystic fibrosis;
110
 epilepsy;
111
 
hematologic disorder;
112
 intermittent exotropia;
113
 neuromuscular disease;
114
 urinary 
incontinence;
115
 food allergy;
116
 and intellectual and developmental disabilities
117
 (Table 2). At the 
time of the search (30 June 2011), the Pediatric Asthma Caregivers’ Quality of Life Questionnaire 
(PACQLQ)
99
 had been used in 23 studies since its development in 1996 and the Dermatitis and 
Family Impact (DFI)
96
 had been used in six studies since its development in 1998. Each of the 
other questionnaires had been employed in four studies or less. 
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Table 2  General characteristics of condition-specific QoL questionnaires for caregivers of children with paediatric conditions 
 
Questionnaire Condition Country 
Year 
validated 
Method of 
administration 
Time to 
complete 
Language / translation Cost 
Recall time 
period 
Age range*  
1. 
#
Acute Otitis Media QoL 
questionnaire (AOM-QoL)
105
 
Acute otitis media Canada 2010 Telephone 10 mins English, French Free 
Previous sick 
period 
6 months –  
5 years 
2. Quality of Life of parents of asthmatic 
children (QoL-PAC)
100
 
Asthma US 
Not 
reported 
Not reported 
Not 
reported 
English Not reported Not reported 6 – 14 years 
3. Pediatric Asthma Caregivers’ Quality 
of Life Questionnaire (PACQLQ)
99
 
Asthma Canada 1996 
Self (internet, 
hard copy) 
3-5 mins 
English, Spanish, Swedish, French, 
Portuguese, Bulgarian, Danish, 
Finnish, German, Chinese, 
Hungarian, Hebrew, Dutch, 
Norwegian, Persian, Polish, 
Russian, Serbian, Afrikaans, Arabic 
£1,000/ year/ language 
for unlimited number of 
times 
1 week 7 – 17 years 
4. 
#
Cuestionario de Impacto Familiar del 
Asma Bronquial Infantil Revisado 
(IFABI-R-Questionnaire)
98
 
Asthma Spain 2010 Self 5 mins Spanish Not reported  Current 2 – 17 years 
5. Childhood atopic dermatitis impact 
scale (CADIS)
93, 94
 
Atopic dermatitis US 2005 Self 6 mins English Free 1 month 
2 months –  
6 years 
6. Quality of life in primary caregivers of 
children with atopic dermatitis 
(QPCAD)
95
 
Atopic dermatitis Japan 2009 Mail, self 1-2 mins Japanese Free 1 week 
Average:  
39 months 
7. Family Dermatology Life Quality 
Index (FDLQI)
56, 92
 
Atopic dermatitis UK 2006 Self 2-3 mins English 
Free for academic 
research. 
Pharmaceutical 
companies: £5/subject 
in UK; USD9.5/subject 
in US and rest of the 
world 
1 month 
5 months –  
84 years 
8. Dermatitis Family Impact (DFI)
96
 Atopic dermatitis UK 1998 Mail, self 2-3 mins 
English, Arabic, Chinese, Czech, 
Dutch, French, Greek, Italian, 
Japanese, Norwegian, Polish, 
Portuguese, Spanish, Swedish, 
Ukrainian 
Free 1 week 
6 months –  
12 years 
9. Parents' Index of Quality of Life in 
Atopic Dermatitis (PIQoL-AD)
97
 
Atopic dermatitis 
UK; The 
Netherlands; 
Germany; Italy; 
Spain; France; 
US; 
Switzerland 
2004 Not reported 4-5 mins 
English, Dutch, Italian, French, 
German, Spanish 
Free with authors  
permission  
At present 3 – 5 years 
10. Caregiver Quality of Life Index - 
Cancer (CQOLC)
107, 118
 
Cancer US 1999 Self 10 mins English, Turkish, Korean, Chinese Not reported Not reported Not reported 
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Questionnaire 
Disease/ 
condition 
Country 
Year 
validated 
Method of 
administration 
Time to 
complete 
Language / translation Cost 
Recall time 
period 
Age range* 
11. 
#
Quality of Life in a Child's Chronic 
Disease Questionnaire (QLCCDQ)
108
 
Chronic disease Poland 2010 Self 5 mins Polish Not reported 2 weeks 6 – 14 years 
12. 
#
THAICLEFT QoL Questionnaire
104
 Cleft lip/ palate Thailand 2010 Not reported 5-10 mins Thai Not reported Current Not reported 
13. Impact of a child with congenital 
anomalies on parents (ICCAP)
109
 
Congenital 
anomalies 
The 
Netherlands 
2008 Mail, self 10 mins Dutch Free 
6 weeks; 6 
months 
6 weeks and 
6 months 
14. Caregiver Quality of Life Cystic 
Fibrosis (CQOLCF)
110
 
Cystic Fibrosis US 2002 Telephone 7-8 mins English Not reported 1 week 1 – 31 years 
15. Parents' diabetes QoL Questionnaire 
(PDQoL)
62, 102
 
Diabetes US 1992 Self 
Not 
reported 
English Not reported Not reported 10 – 18 years 
16. 
#
Well-being and Satisfaction of 
CAREgivers of children with Diabetes 
Questionnaire (WE-CARE)
101
 
Diabetes US 2008 Self 
10-15 
mins 
English; Portuguese; Spanish Free 4 weeks 6 – 11 years 
17. Parent Ear Nose and Throat QoL 
questionnaire  (PAR-ENT-QoL)
106
 
Ear-nose-throat 
infection/ 
pharyngitis 
France, Italy, 
Germany, 
Czech, 
Portugal 
1998 Mail 5 mins 
French, Italian, German, Czech, 
Portuguese 
Free 
During the 
illness 
6 months – 
4 years 
18. Impact of Pediatric Epilepsy Scale 
(IPES)
111, 119
 
Epilepsy Canada 2001 Self 3 mins English, Chinese Free 3 months 2 – 16 years 
19. Food Allergy Quality of Life–Parental 
Burden (FAQLPB) questionnaire
116
 
Food allergy US 2004 Mail 5-7 mins English, Chinese Free 1 week 
2 months – 
17 years 
20. ITP-Parental burden QoL 
questionnaire (ITP-PB)
112
 
Haematologic 
disorder 
Canada, US 2003 Self 5-7 mins English Free 
1 week 
(chronic ITP); 2 
days (acute 
ITP) 
1 – 7 years 
21. 
#
Family Quality of Life Survey 
(FQoLS-2006)
71
 
Intellectual 
disability 
Canada 2006 
Self/ researcher 
administered 
>45 mins 
English; Bosnian; Chinese; Dutch; 
Farsi; Flemish; French; German; 
Italian; Japanese; Malaysian; 
Polish; Romanian; Slovene; 
Spanish; Telugu 
Free Current 3 – 59 years 
22. QoL questionnaire for Intermittent 
Exotropia (IXT-QoL)
113
 
Intermittent 
exotropia 
US 2009 Self 2-3 mins English Free Not reported 2 – 17 years 
23. 
#
Assessment of Caregiver 
Experience with Neuromuscular 
Disease (ACEND)
114
 
Neuromuscular 
disease 
US 2011 Self 10 mins English Free Not reported 4 – 19 years 
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Questionnaire 
Disease/ 
condition 
Country 
Year 
validated 
Method of 
administration 
Time to 
complete 
Language / translation Cost 
Recall time 
period 
Age range* 
24. Family Impact Scale-oro-facial 
disorders (FIS-OFD)
103
 
Oro-facial 
disorder 
Canada 2002 Self 5 mins English Not reported 3 months 6 – 14 years 
25. 
#
Pediatric Enuresis Module QoL-
Short form (PEMQoL-SF)
115, 120
 
Urinary 
incontinence 
Germany 2010 Self 5-7 mins 
German; English; Danish; Dutch; 
Slovakian; Slovenian; Swedish 
Depends on sample 
size and funding 
Current 6 – 18 years 
 *Age range of the patients cared by the respondents in the initial validation study   
# Instruments identified in the second updated search 
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Characteristics of included questionnaires 
Of the 25 questionnaires, 15 were developed in North America and seven in European countries 
(Netherlands, Germany, Italy, Spain, France, Switzerland, Czech, Portugal and Poland). Two 
questionnaires were developed in Asia (Japan
95
 and Thailand
104
) and one was developed in both 
North America and Europe.
97
 English was the original language for 18 questionnaires, and 12 were 
available in more than one language (Table 2).  
 
The administration time for 21 questionnaires was less than ten minutes. Five-point Likert scoring 
was the most common scoring method (n=13); others used 4-point
92, 96, 98, 105, 109, 119
 or 7-point.
99, 108, 
112, 116
 Possible QoL score ranges vary greatly for the included questionnaires. The most common 
score range was 0 – 100,
101, 106, 109, 113, 115
 followed by 1 – 5.
71, 102, 104, 105
 Most questionnaires were 
self-administered (n=20), and two were administered by telephone.
105, 110
 The age range of the 
patients in the initial validation study was from 6 weeks to 19 years. Six questionnaires also 
included patients aged 18 or above.
71, 102, 104, 107, 110, 116
 The recall time period ranged from present 
time to six months (Table 2). There was no license fee for 14 questionnaires, three were subject to 
a fee, and eight did not state whether there was a fee.  
 
The sample sizes for developing each questionnaire ranged from 27 to 1,214. In contrast to the 
majority of generic questionnaires, which have larger sample sizes, 13 questionnaires had sample 
sizes of 100 or less (Table 3). The number of domains covered ranged from three to ten. The three 
most common domains were ―emotions‖ (n=23), ―social and family relationships‖ (n=19) and 
―caregiver activity limitations‖ (n=12) (Table 3).  The total number of items ranged from 10 to 54. 
  
  
24 
 
Table 3  Domains covered by condition-specific QoL questionnaires for caregivers of children with paediatric conditions 
Name of 
instrument Emotions 
Social and 
family 
relationship 
Activity 
limitations 
(caregiver) 
Physical 
condition 
(caregiver) 
Achievement 
+ subjective 
norms 
Activity 
limitations 
(child) Financial 
Treatment 
concerns 
Support 
from 
other 
sources 
Symptoms 
(child) 
Work/ 
Occupation 
No. of 
items 
Possible 
score 
range 
Sample 
size  
1. AOM-QoL            13 1 – 5 502 
2. QoL-PAC            48 NR NR 
3. PACQLQ            13 1 – 7 52 
4. IFABI-R            15 1 – 4* 218 
5. CADIS            45 0 – 180* 270 
6. QPCAD            19 0 – 4* 416 
7. FDLQI            10 0 – 30* 132 
8. DFI            10 0 – 30* 41 
9. PIQoL-AD            28 0 – 28* 45 – 328 
10. CQOLC            35 0 – 140* 263 
11. QLCCDQ            15 1 – 7 98 
12. THAICLEFT             24 1 – 5* 27 
13. ICCAP            36 0 – 100 100 
14. CQOLCF            35 0 – 140* 100 
15. PDQoL            42 1 – 5* 93 
16. WE-CARE            37 0 – 100 116 
17. PAR-ENT-QoL            14 0 – 100* 1214 
18. IPES            12 0 – 33* 97 
19. FAQLPB            17 0 – 6* 352 
20. ITP-PB            27 0 – 4* 88 
21. FQoLS-2006            54 1 – 5* 35 
22. IXT-QoL            17 0 – 100 27 
23. ACEND            41 NR 46 
24. FIS-OFD            13 0 – 33* 266 
25. PEMQoL-SF            16 0 – 100 88 
NR: not reported           * A higher score indicated lower QoL               FQoLS-2006 is a 39-page long questionnaire with a number of sections  
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Psychometric properties 
Internal consistency: According to the COSMIN 4-point checklist, this property includes the 
Cronbach’s alpha value as well as the methods applied to demonstrate internal consistency. 
Overall, the methodological quality was not satisfactory for this property: 18 questionnaires scored 
―poor‖, three scored ―fair‖, three scored ―good‖, and one scored ―excellent‖ (PAR-ENT-QoL) (Table 
4). The main reasons for questionnaires scoring ―poor‖ were: factor analysis not performed; 
Cronbach’s alpha not calculated; internal consistency not calculated for each domain separately; or 
the sample size was less than 5 times the number of items. A lack of description of the proportion 
of and methods for handling missing items also contributed to lower quality rating. For the 20 
questionnaires that reported Cronbach’s alphas, the values were satisfactory; one or all domains 
achieved Cronbach’s alphas of 0.8 or more. 
 
Reliability: Test-retest reliability was conducted in 13 questionnaires. One questionnaire scored 
―poor‖, four scored ―fair‖, eight scored ―good‖, and none scored ―excellent‖ (Table 4). The main 
reasons for scoring ―poor‖ or ―fair‖ were: lack of explanation of how missing items were handled; 
time interval between the two measurements not stated; or it was unclear whether patients were 
stable between the measurements. Although questionnaires with a score of ―good‖ generally 
conducted a rigorous test-retest procedure, there was a lack of description of missing items or 
evidence for patients condition being stable. Therefore, no questionnaires were rated ―excellent‖. 
Intra-class correlation coefficient (ICC) was reported in 11 questionnaires. These questionnaires 
had at least one domain with an ICC of 0.8 or more. Kappa coefficient was reported in two 
questionnaires, with at least one domain achieving 0.7 or more. Split-half correlation was reported 
in one study, with r=0.86 (Table 5).  
 
Content validity: According to the COSMIN checklist, content validity evaluates whether all the 
items are relevant and comprehensive, including their discriminative and predictive properties. 
Content and face validity were assessed through interviews, focus groups, expert panel reviews, 
and questionnaire pilot testing (Table 5). For methodological quality: five questionnaires scored 
―poor‖, six scored ―fair‖, one scored ―good‖, and 13 scored ―excellent‖ (Table 4). Questionnaires 
that scored ―Poor‖ had limited description of how the questionnaire items were derived, no 
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references were mentioned during development, or they were not pilot tested to ensure 
applicability.  Fifteen questionnaires conducted interviews or focus groups with caregivers (number 
of participants ranged from 7 to 100) and five conducted interviews with healthcare professionals. 
Preliminary versions of 16 questionnaires were pilot tested (sample size 10 to 300) to ensure item 
wording clarity.  
 
Structural validity: This property is a type of construct validity and relies on performance of factor 
analysis. Most questionnaires rated poorly for this property: 14 questionnaires scored ―poor‖, three 
scored ―fair‖, five scored ―good‖, and three scored ―excellent‖ (Table 4). Factor analysis 
(exploratory or confirmatory) was performed for 13 questionnaires.
92, 93, 95, 98, 99, 101, 103, 106, 109, 111, 113, 
115
 Apart from four questionnaires,
99, 101, 109, 113
 the factor analysis procedures were appropriate, with 
item to sample size ratio of 5:1.  
 
Hypothesis testing: This property is a type of construct validity and asks whether hypotheses 
were formulated a priori. Overall the quality rating was fair: four questionnaires scored ―poor‖, 14 
scored ―fair‖, six scored ―good‖, and one scored ―excellent‖ (Table 4). While all studies had 
thorough descriptions of comparator instruments, only 11 had clearly stated the hypotheses or 
indicated that hypotheses had been formed a priori,
92, 95, 97, 99, 101, 103, 108, 109, 112, 114, 118
 and only two 
estimated the expected magnitude of the correlations.
92, 101
 Convergent validity through 
demonstrating item-item, item-domain, domain-domain, or item-total correlation was tested in 11 
questionnaires (Table 5). Convergent validity (correlating the child’s and the caregivers’ QoL) was 
evaluated in five questionnaires.
99, 103, 105, 115, 116
 All demonstrated statistically significant 
associations between caregiver and child QoL (r=0.41 to 0.88, p < 0.05). Discriminant validity was 
tested in 19 questionnaires, through the correlation of QoL scores with disease severity. Disease 
severity was commonly measured using clinical standards (e.g. expiratory flow rate for asthmatic 
patients),
99
 questionnaires measuring disease severity (e.g. Severity Scoring of Atopic Dermatitis 
―SCORAD‖ index for children),
93, 121
 or subjective perception of disease severity.
62, 97
 All 
questionnaires demonstrated satisfactory levels of discriminant validity (p < 0.05) except two 
questionnaires: Acute Otitis Media Quality of Life questionnaire (AOM-QoL)
105
 and Caregiver 
Quality Of Life Index-Cystic Fibrosis (CQOLCF).
110
 QoL scores were also compared with other 
  
27 
 
factors such as duration of hospital admission,
109
 number of disease episodes,
105, 106
 and against 
caregivers of control groups (without disease).
113, 116
  
 
Criterion validity: This was conducted in seven questionnaires.
95, 97, 101, 107, 109, 110, 116
 For 
methodological quality, none scored ―poor‖, three questionnaires scored ―fair‖, two scored ―good‖, 
and two scored ―excellent‖ (Table 4). All seven studies had detailed descriptions of the validated 
questionnaires, but handling of missing items was unclear in some and therefore they scored 
―Fair‖. All had significant correlations with their comparator instruments. The validated 
questionnaires used for comparison included SF-36,
98, 107, 109, 110, 122
 SF-8,
95, 123
 Impact-on-family 
scale,
99, 124 
General Well-being Index (GWBI),
97, 125
 and Child Health Questionnaire-Parent Form 
(CHQ-PF).
101, 116, 120
 
  
Responsiveness: This was tested in eight questionnaires.
92, 93, 95, 99, 107, 109, 119, 120
 For 
methodological quality, two questionnaires scored ―poor‖, two scored ―fair‖, four scored ―good‖, and 
none scored ―excellent‖ (Table 4). The reason for scoring ―poor‖ was because time interval was not 
mentioned. All but one questionnaire (CQOLCF
110
) detected significant differences in changes of 
QoL scores, indicating relatively high levels of responsiveness (Table 5). Four questionnaires; 
PACQLQ,
99
 QPCAD,
95
 IPES
111
 and PEMQoL
115
 (all rated as ―Good‖) measured responsiveness by 
correlating parental QoL with objective indicators, e.g. doctor’s assessment (for epilepsy
111
 and 
atopic dermatitis
95
), expiratory volume (for asthma
99
), and number of wetting episodes (for urinary 
incontinence
115
) at different time points. Three questionnaires, CADIS,
93
 FDLQI,
92
 and CQOLC
107
 
measured responsiveness by correlating parental QoL with parents’ perceived health status of the 
child. In ICCAP,
109
 researchers assumed parents’ acceptance towards their child’s congenital 
anomalies increased with time, which resulted in increase in QoL. 
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Table 4 COSMIN checklist with 4-point scale ratings of condition-specific QoL 
questionnaires for caregivers of children with paediatric conditions 
 
Name of 
instrument 
Internal 
consistency 
Reliability Content 
validity 
Structural 
validity 
Hypotheses 
testing 
Criterion 
validity 
Responsiveness 
1. AOM-QoL * 
NR **** * ** NR NR 
2. QoL-PAC * 
NR * * * NR NR 
3. PACQLQ * *** **** *** **** 
NR *** 
4. IFABI-R *** 
NR ** *** ** NR NR 
5. CADIS *** *** **** *** ** 
NR ** 
6. QPCAD *** *** ** **** *** *** *** 
7. FDLQI * *** **** *** *** 
NR ** 
8. DFI * 
NR **** * ** NR NR 
9. PIQoL-AD ** ** **** ** ** ** 
NR 
10. CQOLC * *** ** * *** **** * 
11. QLCCDQ * * **** * ** 
NR NR 
12. THAICLEFT  * 
NR * * * NR NR 
13. ICCAP ** ** ** ** ** ** * 
14. CQOLCF * ** ** * ** **** 
NR 
15. PDQoL * 
NR * * * NR NR 
16. WE-CARE * *** * * *** *** 
NR 
17. PAR-ENT-QoL **** 
NR *** **** ** NR NR 
18. IPES * *** * *** *** 
NR *** 
19. FAQLPB * ** **** * ** ** 
NR 
20. ITP-PB * 
NR ** * ** NR NR 
21. FQoLS-2006 * 
NR **** * ** NR NR 
22. IXT-QoL * 
NR **** * * NR NR 
23. ACENR * 
NR **** * ** NR NR 
24. FIS-OFD * *** **** **** *** 
NR NR 
25. PEMQoL-SF ** 
NR **** ** ** NR *** 
* =Poor 
** =Fair 
*** =Good 
**** =Excellent 
 
NR =Not Reported 
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Table 5  Psychometric properties of condition-specific QoL questionnaires for caregivers of children with paediatric conditions 
 
Questionnaire 
Reliability Content and face validity Construct validity Criterion validity 
Responsiveness 
 
 
 
Internal 
consistency 
(Cronbach’s 
alpha) test-retest 
Interviews/ 
focus groups Pilot test Convergent/ divergent Discriminant Concurrent 
1. AOM-QoL 0.81 
Not 
reported 
Developed 
based on 2 
already 
validated 
questionnaires 10 caregivers 
(1) item-item correlation  
(r=0.28-0.65)  
(2) item-total correlation  
(r=0.51-0.67)  
(3) correlation between child 
and caregiver QoL  
(r=0.65, p<0.05) 
Correlation of score 
with duration and 
episode  
(r=0.13, p>0.05); Not reported Not reported 
2. QoL-PAC Not reported 
Not 
reported 
Focus groups 
with parents Not reported Not reported Not reported 
3. PACQLQ 
Factor analysis 
conducted; 
Cronbach’s  not 
reported ICC: 0.84 
Interviewed 100 
caregivers 10 caregivers 
Correlation of score with:  
(1) child's QoL using PAQLQ
94
 
(r=0.41-0.52) 
(2) Impact-on-family scale 
(r=0.36-0.39) 
(3) Global rating of change 
questionnaire (r=0.44-0.55) 
Correlation of scores 
with disease severity  
(r=0.03-0.33) Not reported 
(1) Correlation of score 
changes vs health changes  
(2) Score differences of those 
with or without health changes  
(3) Responsiveness index 
(0.98) 
4. IFABI-R 
Factor analysis 
(exploratory) 
conducted; 
0.82-0.90 
Not 
reported Not reported 16 caregivers 
Correlation between scores 
and school absenteeism, 
emergency visits, and 
perceived asthma severity 
(p=0.05) 
Higher scores (larger 
impact) in persistent 
asthma than in 
episodic asthma group 
(p<0.05) Not reported Not reported 
5. CADIS 
Factor analysis 
(exploratory) 
conducted; 
0.39-0.93 
ICC: 0.89-
0.95 
Focus groups 
with clinicians 
and caregivers 300 caregivers Not reported 
Correlation of scores 
with disease severity 
(r=0.48-0.72, p<0.05) 
Correlation of score 
with that of SCORAD 
(r=0.42-0.72, p<0.001) Not reported  
Correlation of score changes 
vs. perceived health changes 
(p<0.05) 
6. QPCAD 
Factor analysis 
conducted;  
0.66-0.87 
ICC: 0.80-
0.87, 
Kappa 
coefficients: 
0.43-0.72 
Interviewed 33 
caregivers 33 caregivers 
(1) Item-total correlation  
(r=0.35-0.79, p<0.001) 
(2) Item-item correlation  
(r=0.03-0.4) 
(3) Correlation of scores with 
State-Trait Anxiety Inventory 
(STAI) and 
The Center for Epidemiologic 
Studies Depression Scale Not reported 
Correlation of score 
with SF-8 
(p<0.05) 
Correlation of score changes 
vs. health changes  
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 Questionnaire 
Reliability Content and face validity Construct validity Criterion validity Responsiveness 
 
 
 
Internal 
consistency test-retest 
Interviews/ 
focus groups Pilot test Convergent/ divergent Discriminant Concurrent 
7. FDLQI 
Factor 
analysis 
(exploratory) 
conducted; 
0.88 ICC: 0.94 
Interviewed 50 
caregivers 
20 caregivers and 
14 dermatology staff  
(1) Item-total correlation 
(p<0.001)  
(2)Correlation of scores 
with child's QoL 
(Dermatitis Life Quality 
Index DLQI, r=0.69, 
p=0.01)  
Correlation of total score 
with perceived disease 
severity  
(r=0.49, p=0.01) Not reported 
Correlation of score changes 
vs. health changes (p<0.0001) 
8. DFI Not reported 
Not 
reported 
Interviewed 34 
families 
66 parents inter-
observer correlation: 
identification of 
questionnaire items 
covering parental 
statements from 
interview transcripts Not reported 
Correlation of total scores 
with disease severity  
(r=0.55, p<0.05) Not reported Not reported 
9. PIQoL-AD 
Factor 
analysis 
(exploratory) 
conducted; 
0.88-0.93 ICC: >0.85  
Interviewed 65 
parents 20 parents  Not reported 
Correlation of scores with 
perceived disease severity 
and symptoms (p<0.01)  
Correlation of score 
with General Well-
being Index (GWBI) 
(r=0.52-0.88) Not reported 
10. CQOLC 0.91 
ICC: 0.95, 
p<0.0001 
Interviewed 22 
caregivers 96 caregivers   
Correlation of scores with: 
- Beck Depression 
Inventory (BDI)  
- STAI 
- Caregiver Burden Scale 
(CBS) 
- Marlowe-Crowne Social 
Desirability Scale 
(MCSDS) (r>0.5) Not reported 
Correlation of score 
with SF-36 (r>0.5) 
(1) Correlation of score 
changes and patient's 
performance status  
(ANOVA, p<0.0001)  
(2) Correlation of score 
changes and total number of 
different treatments  
(r=-0.20, p<0.001)  
(3) Score changes vs total 
treatment modalities received 
(ANOVA, p<0.0001) 
11. QLCCDQ 0.77-0.93 
Weighted 
Kappa 
coefficient: 
0.41-1.00 
Interviewed 22 
caregivers and 
28 health 
professionals. 
Some items 
adopted from 
already 
validated 
questionnaires 25 caregivers 
Item-item correlation 
(r=0.4-0.9)  
Scores in no disease 
group (and stable group) 
were higher than the 
disease group (and non-
stable group) (p<0.001) Not reported Not reported 
12. THAICLEFT 0.86 
Not 
reported 
Reviewed 
already 
validated QoL 
questionnaires Not reported Not reported Not reported 
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 Questionnaire 
Reliability Content and face validity Construct validity Criterion validity Responsiveness 
 
 
 
Internal 
consistency test-retest 
Interviews/ 
focus groups Pilot test Convergent/ divergent Discriminant Concurrent 
13. ICCAP 
Factor analysis 
(exploratory) 
conducted; 
0.49-0.92 
ICC: 0.42-
0.91 Expert review  20 caregivers Not reported 
Correlation of score 
with disease severity, 
duration of admission, 
no. of medical 
appliances at 
discharge (r=0.23-
0.58) 
Correlation of score 
with SF-36(r=0.34-
0.77) 
Score changes for mothers and 
fathers on parental relationship 
domain (Cohen's d -0.47 and -
0.49) 
14. CQOLCF 0.91 
Parallel 
reliability: 
split-half 
correlation 
between 
halves 
(r=0.862, 
p<0.01) Expert review 10 caregivers 
Correlation of scores with BDI 
(p<0.01) 
Scores and disease 
severity did not differ 
(p=0.22) 
Correlation of scores 
with SF-36 (r=0.63, 
p<0.01): Not reported 
15. PDQoL 0.64-0.90 
Not 
reported Not reported Not reported 
Correlation of worry 
subscale score and 
perception of disease 
severity (r=0.37, 
p<0.001) Not reported Not reported 
16. WE-CARE 
Factor analysis 
(exploratory) 
conducted; 
0.84-0.95 
ICC: 0.80-
0.88 
Interviewed 4 
paediatricians, 
20 children and 
their caregivers 
Draft reviewed 
by panel experts 
(1) Item-domain correlation 
(r=0.35-0.78)  
(2) domain-domain correlation 
(r=0.44-0.61) 
(3) No significant floor and 
ceiling effects observed 
Correlation of scores 
with disease severity 
and treatment  
Correlation of scores 
between SF-36 and 
CHQ-PF (r=0.1-
0.68, p<0.05) Not reported 
17. PAR-ENT-QoL 
Factor analysis 
(exploratory) 
conducted; 
0.80-0.93 
Not 
applicable 
Interviewed 7 
families 
Questionnaire 
reviewed by 
expert Multi-trait analysis 
Correlation of scores 
with no. of ENT 
episodes, parents' 
work days lost, 
childcare center 
absenteeism (p<0.05) Not reported Not reported 
18. IPES 
Factor analysis 
(exploratory) 
conducted; 
0.92 ICC: 0.81 Not reported 29 families 
(1) Item-total correlation  
(r=0.60-0.87)  
(2) Item-item correlation  
(r=0.48-0.78)  
(3) Correlation of scores with: 
- Family Environmental Scale  
(r=-0.43) 
- Parenting Stress Index (PSI) 
- Visual Analogue Scale (VAS) 
Correlation of total 
score with disease 
severity (seizure 
frequency, 
medications taken) Not reported 
(1) Item scores changes vs. health 
changes (MANOVA, Wilks' λ 
F=5.0, p<0.001)  
(2) Total score changes vs. health 
changes  
(ANOVA, F=8.2, p<0.001) 
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 Questionnaire 
Reliability Content and face validity Construct validity Criterion validity Responsiveness 
 
 
 
Internal 
consistency test-retest 
Interviews/ 
focus groups Pilot test Convergent/ divergent Discriminant Concurrent 
19. FAQLPB 0.95 
ICC: 0.93, 
p<0.01 
Interviews and 
focus groups 
with caregivers 88 caregivers 
Correlation with expectation of 
outcome questions  
(r=0.41, p<0.01)  
(1) Correlation of 
scores in case and 
control groups  
(2)Correlation of score 
with disease severity 
(p<0.001) 
Correlation of scores 
with those of other 
questionnaires 
(CHQ-PF p<0.01) Not reported 
20. ITP-PB Not reported 
Not 
reported 
Interviewed 15 
health 
professionals, 
50 parents, and 
7 children Not reported 
Item-item correlation  
(r>0.5, p<0.05) Not reported Not reported Not reported 
21. FQoLS-2006 0.55-0.78 
Not 
reported 
Developed as 
part of family 
QoL project 
involving 
researchers 
from 5 countries Not reported 
(1) dimension-dimension 
correlation (r=0.43-0.83)  
(2) domain-domain correlation 
(r=0.53-0.78, p<0.001)  
(3) Correlation between 
perceived QoL and 
satisfaction in health, leisure, 
and family relationships 
(r=0.62, p<0.001) Not reported Not reported Not reported 
22. IXT-QoL 
Factor analysis 
conducted; 
0.91-0.94 
Not 
reported 
Interviewed 24 
caregivers 27 caregivers 
Item-total correlation  
(items r>0.3 were retained) 
Correlation of scores 
between cases and 
controls (p<0.001) Not reported Not reported 
23. ACEND Not reported 
Panel consisting  
disease experts 
and caregivers 46 caregivers  
(1) Item-item correlation  
(r=0.4-0.5)  
(2) Item-total correlation  
(r=0.4-0.5)  
(3) No floor or ceiling effects 
identified 
Scores significant 
difference across 
motor function levels Not reported Not reported 
24. FIS-OFD 
Factor analysis 
(exploratory) 
conducted; 
0.83 ICC: 0.80 
Interviewed 41 
caregivers  Not reported 
Correlation of score with 
children's QoL score (p<0.001)  
Correlation scores for 
3 different clinical 
groups (p<0.001)  Not reported Not reported 
25. PEMQoL-SF 
Factor analysis 
(exploratory 
and 
confirmatory) 
conducted; 
0.75-0.84 
Not 
reported 
Literature review 
and interviewed 
urologists Not reported 
(1) Item-total validity  
(corr. between 0.3-0.4)  
(2) correlation between 
children and caregiver QoL 
(r=0.68-0.88)  
(3) Minimal floor and ceiling 
effects observed  
Higher scores 
observed for parents 
who reported fewer 
wetting episodes 
(p<0.05) Not reported 
Detected score increase 
(better QoL) over time in two 
trials 
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2.5 Conclusions 
This review identifies the limited range of conditions covered by condition-specific QoL 
questionnaires for caregivers of children. Of the 16 conditions covered, 14 were chronic conditions, 
with atopic dermatitis and asthma being the most common. Among the measurement properties 
evaluated, questionnaires had the highest quality for content validity, followed by hypothesis 
testing. Methodological quality was satisfactory for criterion validity; fair in reliability and 
responsiveness; and poor in internal consistency and structural validity. More questionnaires were 
developed in the 2000s than 1990s indicates an increasing awareness of the importance of 
caregivers’ QoL. The questionnaires generally have satisfactory clinical applicability, can be 
completed within 10 minutes, and have clear and simple instructions. The acceptability of the 
questionnaire is important as it directly affects response rates and non-response bias.
82
 
 
The included studies often neglected to report the proportion of and handling of missing items. For 
psychometric properties, 7 of the 8 questionnaires that measured responsiveness demonstrated 
significant increases in parental QoL with child’s improvement in health. While this indicates these 
questionnaires are sensitive to changes, only four (PACQLQ, QPCAD, IPES and PEMQoL) 
measured disease severity objectively; others were by parental perceived severity or by 
assumption, which are not ideal indicators. It would be desirable for future studies to compare QoL 
scores in groups with various disease severity levels measured objectively. There were fewer 
questionnaires measuring responsiveness than expected. Since 10 of the 25 included 
questionnaires were developed in 2008 or later, more studies were expected in the future in 
demonstrating their responsiveness, e.g. FQoLS-2006 and IPES. The applicability and scientific 
rigor of a questionnaire will improve over time when it is tested in various settings and with wider 
range of respondents.  
 
Only 13 questionnaires conducted factor analysis for grouping items in corresponding domains. 
While it is meaningless to conduct factor analysis with a very small sample size, there are no strict 
guidelines for the minimal sample size. It is commonly suggested that a minimal sample size of 100 
is required for factor analysis,
85
 or alternatively, a ratio of 5 – 10 respondents for each 
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questionnaire item is required.
126
 Nine out of 13 questionnaires in this review achieved the 5 : 1 
ratio criterion. While small sample sizes (<30) result in poor quality according to the evaluation 
using the COSMIN checklist, some questionnaires targeted rare diseases and had difficulty in 
recruitment. Authors of these studies concluded that the validity, especially discriminant validity, 
could not be confirmed because the small sample sizes were dispersed over a broad spectrum of 
severity, resulting in a difference in QoL due to chance only. Future researchers should try 
recruiting participants from a larger variety of settings where possible and include sufficient 
numbers of participants for each level of health status to demonstrate discriminant validity. Drafting 
fewer questionnaire items can also help achieving the minimal required sample size for factor 
analysis.  
 
The included questionnaires were developed in high-income countries except one questionnaire 
which was developed in a middle-income country (Thailand). There is a need for cultural validation 
of QoL instruments in middle and low-income countries.
127
 Previous studies have shown that the 
subjective nature of QoL results in conflicting findings in different cultural and ethnic settings.
128
 
The relatively low emphasis on financial concerns in the questionnaires implies that the targeted 
respondents were not thought to be affected by financial aspects of their child’s condition. 
Research in the US has reported that caregivers of children with special healthcare needs have 
high-levels of finance-related family problems,
129
 this is more pronounced in families with private 
insurance coverage.
130
 Financial aspects may even be more critical for parents in lower- or middle-
income countries, in India the treatment cost for an asthmatic child can amount to one-third of a 
family’s average income.
131 
The financial impact of illness can influence healthcare policies and 
researchers should consider its relevance to parental QoL. 
 
The questionnaires reviewed covered a limited range of conditions, most of which were chronic. 
Only one of the 25 questionnaires was developed for an acute infectious disease.
106
 Acute 
infectious diseases such as influenza affect 90 million children in the world annually,
132
 
representing a large disease burden.  Acute injuries sustained in motor vehicle accidents, near-
drowning, burns, and falls result in disruptive events which often require long-term hospitalisation 
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and rehabilitation
133
 with significant impact on families.
134
 This review identifies the need for the 
development of instruments targeting acute conditions.   
 
Of the asthma-specific questionnaires, PACQLQ is the most robust, psychometrically sound, was 
culturally validated and has been widely translated. For atopic dermatitis-specific questionnaires, 
FDLQI, DFI, and PIQoL-AD can all be completed in 5 minutes. They have different recall periods, 
languages available, research aims, resources available, and costs to suit various groups of 
respondents. For diabetes-specific questionnaires, WE-CARE is psychometrically robust and is 
available in English, Portuguese and Spanish. CQOLC was the only cancer-specific questionnaire 
identified, and has potential to be applied in caregivers of children with various types of cancer.  
 
There are some limitations to this study. Some relevant questionnaires may have been excluded 
because the articles describing their development were not published in English, this may be the 
case in lower-income countries in particular. This was minimised by including non-English 
questionnaires reported in English language journals. Also, quality evaluation relies on the quality 
of the reporting of questionnaire development. A questionnaire may be methodologically robust, but 
a poor quality rating would result if the development process was not described comprehensively in 
the article. Researchers developing questionnaires should refer to the COSMIN checklist or articles 
about the development of a questionnaire to ensure adequate reporting of the development 
process. 
 
Condition-specific questionnaires do not allow comparisons across different paediatric conditions, 
and can only be administered to caregivers of children suffering from that particular condition. The 
advantage of a condition-specific questionnaire versus a generic questionnaire is that it can target 
the specific areas of QoL the condition in question impacts on. In some instances a generic 
instrument may lack the specificity to differentiate between individuals affected by a particular 
condition. Researchers should be clear about the research aim, the advantages and disadvantages 
of both condition-specific and generic questionnaires before making decisions. Caregivers of 
children, who are mostly parents, spend years caring for their sick child. Depending on the child’s 
condition, parents may have to spend the rest of their lives (or their children’s lives) providing daily 
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care. Parental QoL measured by condition-specific questionnaires will be invaluable in estimating 
the caregiver burden and types of healthcare services families require, not only services directly 
related to the child, but also psychological or social services for parents as a result of the child’s 
condition. QoL questionnaires can improve communication between clinicians and the families they 
care for, and clinicians may be guided by parental QoL scores to refer parents to appropriate 
services. Caregiver QoL may also be a proxy measure of family well-being, and have implications 
for community health. Caregiver QoL, together with economic evaluation, will enable more 
comprehensive measurement of disease burden.
135, 136
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3. Methodology 
Chapter 2 presented the background of QoL research, its theoretical concepts, and the 
characteristics and psychometric properties of the existing condition-specific QoL instruments for 
caregivers of children with paediatric conditions. The chapter also evaluated and critiqued the 
quality of these instruments.  
 
This chapter presents the methodology of this study. It first introduces mixed methods research 
and discusses the rationale for the use of mixed methods. Next, an overview of the research 
design is provided, and the methods of the present study are described in more detail. The 
strengths and limitations of the mixed methods approach are discussed. The chapter concludes by 
delineating the ethical considerations associated with this study. 
 
3.1 Mixed methods 
This study used a mixed methods approach to investigate the QoL of parents of children with ILI 
and to develop an ILI-specific QoL questionnaire. The term ―mixed methods‖ refers to the 
collection, analysis and interpretation of both quantitative and qualitative data within a study.
137
 It is 
an integrated approach which amalgamates the findings of the two bodies of data so that they 
complement each other to increase the rigour of the study. It can be perceived as synergy, where 
the whole is greater than the sum of its parts (one plus one is larger than two).  
 
Mixed methods research originated in 1959 when Campbell and Fisk
138
 acknowledged that every 
method carries its own limitations, hence the use of multiple methods approach in the study of the 
validity of psychological traits.
137
 Depending on the research aims of a given study, the quantitative 
and qualitative component can be conducted concurrently, e.g. to obtain more expansive data or to 
increase rigour when answering a single research question; or sequentially, e.g. when results 
gained by using one method are used to guide and shape the study design and methodology of 
another study.  
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This approach has become increasingly common in health research. A UK study reported that 
among studies commissioned by the Department of Health Research and Development Program, 
mixed methods studies doubled from 15% in the mid-1990s to 30% in the early 2000s.
139
 The 
mixed methods approach has been demonstrated as a valuable method in various areas of 
research, e.g. patient satisfaction,
140
 evaluation of interventions,
141
 and to study the impact of a 
policy;
142
  mixed methods design has also been applied in a few caregiver QoL research studies.
143, 
144
 Chan explored HR-QoL of preschool caregivers in Hong Kong by administering the SF-36 
questionnaire and conducting qualitative interviews with childcare centre employees;
143
 Duggleby 
et al. used the WHOQoL-BREF and an open-ended qualitative survey to better understand QoL of 
family caregivers of person’s with Alzheimer’s disease.
144
 
 
The quantitative component of mixed methods research involves hypothesising, measuring, 
identifying, and the use of mathematic logic.
145
 It can involve the use of scientific experimental 
designs and surveys to analyse trends, attitudes or opinions of a sample group, with the aim of 
generalising to a larger population.
137
 The qualitative component, however, deals with human 
interaction to a larger extent, and studies how people interpret interactions.
146
 It engages people’s 
subjectivity where the researchers present in a way that is transparent enough for readers to make 
their own judgements.
147
 Both quantitative and qualitative approaches are unique because they 
investigate an issue in different ways; each approach can complement the others’ weaknesses.  
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3.2 The rationale for using mixed methods 
A mixed methods approach is applied in this study for a few reasons. QoL is a subjective construct, 
in which caregivers’ experiences and feelings while caring for their sick child are often reflected in 
their QoL scores. ―Individualising‖ rather than ―generalising‖ becomes more appropriate when 
understanding a person’s experience and feelings, and how they interpret their social life and 
world, which can be best explored using qualitative interviews. Furthermore, QoL is influenced by 
various personal and environmental factors, which makes it difficult for healthcare providers to 
decipher whether a change in QoL is due to disease burden or instead from other life factors; and if 
due to disease burden, by how much does this factor modulate the QoL. Hence, a quantitative (or 
clinically-friendly) method is justified for the survey to enable QoL findings to be more readily 
interpretable and applicable to the health field. This promotes the translation of research from 
―bench to bedside‖, thus ultimately benefiting the affected individuals. In fact, the vast majority of 
the QoL instruments identified in Chapter 2 were developed using qualitative methods, such as 
interviews or focus groups to gather findings about caregivers’ experiences. Next, quantitative 
methods, such as surveys, were used to compare the findings of the already standardised 
questionnaires with those that were newly developed. 
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3.3 Research design 
This study uses a concurrent mixed methods approach to achieve a more holistic picture of the 
caregivers’ QoL when their child has ILI. Figure 5 shows the overview of the study.  
 
 
Figure 5 Overview of the study 
 
  
Iterative 
Systematic review 
P
h
a
s
e
 1
 
Quantitative QoL survey  
Data Collection  
Quantitative QoL survey  
Data Analysis   
Qualitative interviews  
Data Collection  
P
h
a
s
e
 2
 Qualitative interviews  
Data Analysis  
Iterative 
Amalgamation of findings 
P
h
a
s
e
 3
 
Development of Care-ILI-QoL Review by expert panel 
Cognitive interviews 
Data collection 
Item reduction and validation 
of Care-ILI-QoL 
  
41 
 
Phase 1 
Phase 1 is the identification of any existing QoL questionnaires suitable for caregivers of children 
with ILI, by conducting a systematic review of the literature. Chapter 2 has already described the 
methods for conducting the systematic review and has reported the findings of the review. Initially 
the plan was to identify and select the most appropriate existing influenza or ILI-specific QoL 
instruments for caregivers of healthy children affected by ILI. However, the systematic review 
revealed that there were only 2 questionnaires available for acute illnesses (PAR-ENT-QoL
106
 and 
AOM-QoL
105
). This implies an existing research gap in the QoL measurement of caregivers of 
healthy children with acute illness, and suggests that there is a need to develop an ILI-specific QoL 
questionnaire, if one wishes to measure their QoL more comprehensively. Therefore, the present 
study also aimed to develop a new disease-specific questionnaire for caregivers of children with 
ILI. The scope of the systematic review (Chapter 2) was therefore then expanded, in order to 
identify instruments pertaining to any other paediatric illnesses and conditions.  
 
Phase 2 
In phase 2, the QoL of caregivers is investigated and measured using a quantitative survey 
(Chapter 4) and qualitative interviews (Chapter 5). The quantitative survey allows the candidate to 
ascertain the types and magnitudes of the impacts on QoL, and answers questions in terms of ―by 
how much‖. The qualitative semi-structured face-to-face in-depth interviews explore ―how‖ and 
―why‖: ―how‖ the caregivers’ QoL are affected and ―why‖ they are affected. The experience is the 
central focus. These two approaches complement each other, providing a comprehensive picture 
of the psychological and social impact on caregivers’ QoL while their child had ILI.  
 
Quantitative survey 
The survey is a before-after cross-sectional design. Surveys and scales have been the traditional 
mode of enquiry used by healthcare researchers and psychologists to rate a person’s 
psychological status or satisfaction.
85
 Quantitative surveys have several advantages. While 
qualitative methods enable in-depth investigation of QoL, the data collection interviews are usually 
much longer in duration than a method requiring simply administering a survey. A survey allows 
QoL measurement of a large sample group when time and resources are limited. Hence, this is an 
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easier means to obtain data generalisable to the general population. In addition, using a 
standardised questionnaire enables easier administration than qualitative methods. Researchers 
involved in qualitative research are required to possess knowledge about the research topic, and 
are trained in data collection methods, whereas survey administrators are not required to have a 
deep understanding of the research topic. In fact, in order to achieve high inter-rater realiability, it is 
desirable for them to administer the questionnaire in a standard format, such as reading an 
identical preamble to each participant; and to only prompt participants when necessary. 
Furthermore, quantitative surveys allow comparison of the impacts of QoL between individuals or 
between disease types, if the same instrument is used. This is particularly appealing to health 
administrators and clinicians.  
 
In this study, QoL of caregivers was measured before their child had ILI, thereby acting as baseline 
data. QoL of caregivers was measured again 2 weeks after the child’s onset of ILI. The 2 week 
time point was chosen in order to gauge the QoL throughout the period of the whole ILI episode, 
but not so long after that the child’s recovery such that the time delay may predispose participants 
to recall bias.  
 
Qualitative interviews  
Qualitative interviews in Phase 2 are based on grounded theory. Grounded theory can be used 
when there is little knowledge in a field that requires a theoretical explanation for a particular 
observation.
148
 It also relates to the interaction between individuals or between people and the 
environment.
145
 Despite the high prevalence of acute illness in children, little research has been 
conducted regarding QoL in caregivers of children with such illnesses. Caregiver QoL is reflected 
through the social interactions between the caregiver and the sick child, and between the caregiver 
and other family members or friends, colleagues, and other people involved in his/her life. The 
changes in the environment due to the child’s ILI also interact with the caregiver him/herself. These 
characteristics make grounded theory an appropriate methodology for this study. 
 
Grounded theory was first developed in the 1960s to generate theory from observation of real life 
by Glaser and Strauss,
149
 who were colleagues at that time. Beginning in the 1990’s, a gradual split 
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was observed in perspectives on grounded theory,
150
 resulting in the Straussian and the Glaserian 
versions. The Straussian version focuses more on fragmentations of data through a meticulous 3-
stage coding process.
145
 The first stage involves open coding, in which data are analysed word by 
word and line by line, in order to develop a conceptual code. During the stage, the researcher 
makes theoretical memos to describe ideas and hypotheses. The second stage is axial coding, in 
which the researcher takes a category that has emerged in the open coding and links it to all other 
related subcategories. The third stage is selective coding, in which the researcher focuses on the 
memos and generates theories by bringing together the categories established in the previous 
stages. Lastly, the researcher integrates and consolidates the concepts and presents their findings 
as mapping diagrams. The Straussian approach ensures the full analysis of all collected data. 
 
The Glaserian approach focuses less on coding, but instead is more flexible.
145
 The researcher 
analyses only the data that enables themes to emerge or theories to be generated. It requires 
theoretical sampling, which is an iterative process where the researcher concurrently collects and 
analyses data. In this way, he/she gains an idea of what issues to explore as data collection 
proceeds. Writing memos is still required to establish relationships and for the mapping of 
conceptual ideas.
145
 The research collects data until it reaches ―saturation‖, meaning that no new 
ideas have emerged in further interviews.
151
  
 
After careful consideration, in the interest of this study’s purpose, the Glaserian approach was 
chosen. It allows the candidate to focus on data that are more related to the research questions, 
instead of risking diversion of attention to other interesting themes that emerge during data 
collection, which may not directly inform the understanding of caregiver QoL or assist questionnaire 
development.  
 
There are 3 common methods used in healthcare qualitative research to collect data for such an 
analysis: observational studies, focus groups, and individual interviews.
146
 Observational studies 
have the advantage of obtaining data through the actual behaviours of the participants, and 
minimise chances of questions being answered by participants in a socially desirable way.
146
 
However, observational studies require the candidate to live with the caregiver and the family to 
  
44 
 
observe the changes occurring in the caregiver’s life while caring for the ILI-infected child. This 
method is resource-intensive and often infeasible on ethical or privacy grounds. Focus groups can 
be useful in needs assessments, or in ascertaining the attitudes, opinions, and practices of 
participants.
148
 However, while the experiences of caring for their sick child are unique for each 
caregiver, focus groups are most useful when aiming to gather common experiences of caregivers, 
rather than to glean an in-depth understanding of the parent’s feelings and interactions with other 
people.  
 
This study used the method of individual interviews. This method enables an investigation of 
parents’ lives and experiences without intruding on their privacy. In particular, semi-structured 
interviews were chosen instead of structured or unstructured interviews. This allows interview 
questions to be altered slightly as data collection progresses to aid the candidate in delving into 
interesting aspects raised in the interviews; at the same time, the interview topics act as a 
framework to guide the interview and maintain appropriate focus on each topic.
151
 
 
Phase 3 
Phase 3 (presented in Chapter 6) is the development and validation of the ILI-specific caregiver 
QoL questionnaire—Care-ILI-QoL. It is informed by the findings from the mixed methods approach 
and validated by necessary statistical procedures. Two statistical methods are commonly used for 
developing and validating QoL instruments: classical test theory (CTT) and item response theory 
(IRT).
85
  
 
CTT is based on generalisability theory
152
 and rests on the assumption that an observed test score 
can be separated into a ―true‖ score and an ―error‖ score. A number of validity and reliability tests 
are conducted to obtain the most precise estimate of an individual’s score if there are no sources of 
error contaminating the results.
85
 Since CTT has a simple assumption and can be appropriately 
used in most situations, it has been commonly used in QoL assessment in the past two decades.
85
  
IRT is based on two assumptions: unidimensionalality, whereby items conform to only one trait; 
and local independence, whereby the probabilities of answering any items reflecting more of the 
trait of individuals are unrelated.
85
 The main difference between CTT and IRT is that CTT describes 
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features that assess item performance, whereas IRT through Rasch analysis determines whether 
the data conforms to a model.
153
 
 
In the past decade, there has been an increasing trend for researchers to use IRT through Rasch 
analysis and a few studies have demonstrated its advantages over CTT.
153, 154
 One of the reasons 
for the increasing popularity of IRT is its unidimensionality, which allows QoL to be summarised 
into a single indicator or index number for each individual which resembles a quality-adjusted life-
years (QALY) indicator.
154
 Such a single index to indicate QoL allows universal comparison; it is 
perceived to be clinically friendly and is favoured for economic evaluations. However, IRT is very 
sensitive to sample size when compared to CTT.
155
 More importantly, the unidimensional 
assumption of IRT forfeits the underlying concept of QoL as a multi-dimensional construct 
(discussed in Chapter 2).
84, 154
 In light of the advantages and disadvantages of CTT and IRT, the 
CTT was chosen for the development of Care-ILI-QoL. 
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3.4 Ethical considerations 
Phases 2 and 3 of this study involve humans in data collection. In 1964, the World Medical 
Association has developed the Declaration of Helsinki as a statement of ethical principles for 
medical research involving human subjects.
156
 The Australian National Health and Medical 
Research Council (NHMRC) has also established ethical guidelines for studies involving humans 
(NHMRC).
157
 The Human Research Ethics Committee of the Children’s Hospital at Westmead, 
Sydney, Australia, has approved this study. This study abides by the ethical principles stated 
below.  
 
Beneficence—The principle of beneficence relates to the obligation of doing good. This is 
facilitated by distributing a Participant Information Statement explaining the purpose, significance, 
benefits and risks of the study, before parents and their children are recruited in this study. The 
Statement explains that participation is completely voluntary and that any services a potential 
participant does receive or will receive at the hospital will not be affected in any way if they refuse 
to participate or if they withdraw from the study after giving their consent. All participants in this 
study submitted a signed consent form to indicate that they understood the risks and benefits about 
the study and give consent to participate.  
 
Non-maleficence—This principle refers to doing no harm to the participants. This is achieved by 
designing the questionnaire and interview questions in such a way that they may be easily 
conducted, and so that any inconvenience to the participants is minimised. Demographic and 
identifiable information was collected for research purposes only, and no items in the questionnaire 
or interview are harmful, offensive, or threatening.  
 
Respect for persons—Confidentiality is assured by conducting the survey and interviews in a 
private area, either in a room at the hospital, or at the participants’ homes. The candidate keeps the 
number of contacts to participants as minimum as possible. The quantitative and qualitative data 
collected from the participants are stored at the hospital computer system accessible only to the 
members of the research team who are directly involved in the study.  
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Justice—This refers to ensuring the participants in the research should be the ones who benefit 
from it. Although the participants may not be able to benefit immediately through this study, the 
findings and the questionnaire developed from this study enable more in-depth study of the 
psychological and social impact and disease burden of parents with ILI-affected children. It is 
hoped that through this, future interventions will be able to lessen the burden of the caregivers.  
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4. The impact of influenza-like-illness in children on their 
parents and families: a quality of life survey 
Chapter 3 illustrated the methodology of this study, discussed the reasons for choosing the mixed 
methods approach and explained its appropriateness to the overall study design. This chapter 
describes methods for conducting the quantitative survey in Phase 2, reports the survey’s results, 
and discusses the implication of the findings. The findings of this study were submitted as a 
manuscript to the Influenza and Other Respiratory Viruses Journal and it is currently under review 
(Appendix 4). 
 
4.1 Aim and research questions 
This chapter aims to ascertain the psychological and social impact of a child’s ILI on their parents 
and families, through changes in parents’ QoL. The specific aims, stated as research questions, 
are: 
(1) Do parents have lower QoL when their child has ILI? 
(2) Which aspects of a parent’s QoL were most affected when their child has ILI? 
(3) What factors predict QoL? 
(4) Is the PAR-ENT-QoL questionnaire a suitable instrument for measuring the QoL of parents 
whose children have ILI? 
 
4.2 Methods 
4.2.1 Setting 
This study was part of a prospective cohort study investigating the medical, economic, and social 
benefits of vaccinating young children against influenza in childcare centres in Sydney, Australia. 
The study was based at the National Centre for Immunisation Research and Surveillance at the 
Children’s Hospital at Westmead, one of the teaching hospitals of the University of Sydney.
158
 The 
Australian Research Council Linkage Grant and Sanofi Pasteur funded this study. The research 
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team of this study included 3 chief investigators, of which 2 are supervisors of the candidate, 2 
doctors, 6 nurses, 2 other PhD candidates, and the candidate. The candidate involved in the 
design of the psychological and social component of the instruments used in this study, as well as 
recruitment, data collection, data analysis, and the dissemination of study findings.  
 
4.2.2 Participant recruitment and inclusion criteria 
Childcare centres and paediatric-focussed GP clinics were chosen for recruitment. In Australia, 
47% of children aged two to three years attend formal childcare.
159
 Studies have shown that 
healthy children in childcare centres have a higher risk of acute respiratory tract infections.
160-162
 
Paediatric-focussed GP clinics were also deemed appropriate with respect to the high numbers of 
children attending each clinic. The directors of the KU Children’s Services and 2 paediatric-
focussed GP clinics in Western Sydney agreed to participate in the study. KU Children’s Services 
is one of the largest non-profit childcare organisations in Australia, serving approximately 14,000 
children across Australia every year.
163
 This ensured a large potential sample group. 
 
Parents were recruited before the influenza season (26
th
 March to 30
th
 July 2010). KU lodged 
advertisements on childcare centre notice boards and a short paragraph about the study was 
included in KU monthly newsletters. The newsletters were distributed to parents through e-mail or 
in hard-copy format, requesting parents to contact the research team if interested. Doctors and 
investigators in the research team attended, and distributed brochures at regular parent information 
sessions to explain the importance of the study. Brochures were also sent to the two GP clinics for 
parents to take home. Appendix 10 shows a copy of the brochure used for participant recruitment.  
 
The research team also contacted individual childcare centre directors for permission to advertise 
on-site. The candidate and the team visited the centres between 7:30 and 9:00am, and between 
3:30 and 6:00pm, which were the peak times for drop-off and pick up of children. The team 
members introduced themselves to the parents, briefly explained to them the study purpose and 
collected their phone numbers if they were interested in finding out more about the study.  
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Within a week, the candidate or a team member phoned these parents and explained to them the 
study purpose, risks, benefits, time frame, what was required from them, and answered any 
questions they had. Any health and medical questions the candidate was not confident in 
answering were directed to appropriate nurses or doctors in the research team. In order to 
maximise chances of successfully contacting the parents, the research team made a total of 5 
phone call attempts on separate days at various times of day. If the parent declined to participate, 
the candidate asked politely the reasons for declining and thanked the parent for his/her time. 
 
If the parent was willing to participate, the candidate (or the research team) screened the child’s 
eligibility. The inclusion criteria were as follows: 
(1) The child did not have any chronic illness (including asthma diagnosed by a doctor), egg 
allergies, a history of Guillain-Barre syndrome, or haematological disorders 
(2) The child was between 6 months and 3 years of age on the day of enrolment 
(3) The child had never been administered the pandemic H1N1 vaccine (a criterion for 
ascertaining medical benefits of seasonal influenza vaccine not related to this quantitative 
survey) 
(4) The child resided in metropolitan Sydney 
 
Once a child was deemed eligible to participate, a participant information sheet and consent form 
was mailed to the parent and he team awaited the completion and return of the form. Upon receipt 
of signed consent forms, the candidate (or the research team) phoned the parent to collect the 
demographic details of the whole family, and administered the PAR-ENT-QoL questionnaire 
(baseline data).  
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4.2.3 QoL Instrument 
Two QoL instruments were used: a disease-specific questionnaire—PAR-ENT-QoL, and a generic 
questionnaire—SF-12v2 Acute form.  
 
PAR-ENT-QoL questionnaire 
The PAR-ENT-QoL questionnaire was developed for parents of children with acute ear-nose-throat 
infections and rhinopharyngitis.
106
 Its final version has 14 items, with scoring as per 5-point Likert 
scale. The items are about the impact of the disease on parents’ daily life, emotions, social life, and 
one item about parents’ perceived QoL. The instrument generates an Emotional score, Daily 
Disturbance score, and a Total QoL (Emotional score + Daily Disturbance score). PAR-ENT-QoL 
was originally developed in French, and has been culturally adapted in other 4 European countries 
(Italy, Germany, Portugal, and the Czech Republic). The version used in the present study 
(Appendix 11) is the English translation of the original French; this version awaits official validation. 
 
PAR-ENT-QoL was chosen for a number of reasons. PAR-ENT-QoL was the only disease-specific 
instrument for acute illness at the time when the systematic review (Chapter 2) was conducted. The 
other questionnaire for acute illness, AOM-QoL questionnaire, had not yet been developed when 
this survey was conducted. The rest of the questionnaires identified in the systematic review 
pertained to chronic conditions and were thus inappropriate for use in this study. Also, PAR-ENT-
QoL was easily identifiable as a questionnaire useful for the present study, since it was developed 
for caregivers of children with ear-nose-throat infections or rhinopharyngitis. The symptoms and 
duration of disease impact on children are similar to those of ILI, with common symptoms such as 
runny nose, cough, sore throat, and AOM.
164
 Furthermore, there is very strong evidence that PAR-
ENT-QoL is valid, reliable, and acceptable
106
 (see Table 5 on page 31 for psychometric properties).  
 
PAR-ENT-QoL was modified to suit this study setting in the following ways:  
- The words ―rhinopharyngitis and/or ear infections‖ were changed to ―influenza-like-illness‖ 
in all items. 
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- The item ―Was your child admitted to a hospital due to any type of illness (this includes in-
patient and emergency)?‖ was added. The candidate hypothesised that a child’s 
hospitalisation would have a large impact on parents; for analysis it was therefore 
necessary to distinguish such cases from the other outpatient cases. This item was not 
included in QoL score calculation.  
- The item ―How sick was your child from his/her ILI?‖ was added, in order to ascertain the 
relationship between the perceived severity of the child’s illness and parental QoL. This 
item was not included in QoL score calculation. 
Table 6 shows the structure of PAR-ENT-QoL used in this study. 
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Table 6  Structure of PAR-ENT-QoL used in the quantitative survey for measuring 
parental QoL 
Items (In the last 2 weeks…) Options (item score) 
Q1. Have you felt worried? Not at all (5) 
A little (4) 
Moderately (3) 
Much (2) 
A lot (1) 
Q2. Have you felt more stressed than usual? 
Q3. Have you, in general, gotten impatient more easily? 
Q4. Have you felt annoyed? 
Q5. Has your mood been affected? 
Q6. Has the quality of your sleep been affected by worry, stress, 
impatience, and annoyance? 
Q7. Have you had less time for other members of the family? 
Q8. Have you had to reduce your outings and leisure for any reason? 
Q9. Has your daily life been disturbed by last minute changes? 
Q10. Has the quality of your paid employment or housework been 
affected? 
Q11. Have you had any difficulty with planning your time schedule? 
Q12. Have you had to pay any medical expenses for your child 
enrolled in this study? 
Q13. Have you felt incapacitated or helpless? 
Q14. Have you been physically unwell? 
Q15. Has there been tension within the family? 
Q16. Has your child enrolled in the PIVOT study woken you up during 
the night at all? 
Never (5) 
Rarely (4) 
Sometimes (3) 
Often (2) 
Everytime (1) 
Q17. Would you say your quality of life has been… Unchanged (5) 
A bit worsened (4) 
Moderately worsened (3) 
Much worsened (2) 
A lot worsened (1) 
Q18. Was your child admitted to a hospital due to any type of illness 
(this includes in-patient and emergency)? 
Yes (specify) 
No 
Q19. How sick was your child from his/her ILI? Mildly sick 
Fairly sick 
Very sick 
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The original PAR-ENT-QoL scoring was reversed so that QoL increased with increasing score. 
This was more logical as the focus of the present study was on QoL rather than the impact of ILI. 
This was also consistent with scores of SF-12v2 Acute form, with a higher score indicating higher 
QoL. 
 
The calculation of PAR-ENT-QoL score were as follows: 
The two domain scores were calculated as per the original article which outlined the development 
of PAR-ENT-QoL:
106
 
Emotional score = Sum of Q1-Q6, Q13 and Q16 
Daily Disturbance score = Sum of Q7-Q12 
These 2 scores were linearly transformed, ranging from 0 to 100, with 0 representing the poorest 
QoL and 100 the best QoL 
Total QoL = (Emotional score + Daily Disturbance score)/2. TS also ranges from 0 (poorest QoL) to 
100 (best QoL) 
 
While the PAR-ENT-QoL questionnaire was deemed the most appropriate for this study, it was not 
ILI-specific, with an as-yet unvalidated English version. Thus a generic QoL questionnaire was 
required to inform the analysis of the PAR-ENT-QoL questionnaire.  
 
SF-12v2 Acute form 
SF-12v2 Acute form includes 12 items with 3 or 5-point Likert scales covering 8 domains: Physical 
Functioning; Role Physical; Bodily Pain; General Health; Vitality; Social Functioning; Role 
Emotional; and Mental Health. The first 4 domains are categorised into Physical Component 
Summary and the last 4 are categorised into Mental Component Summary. The raw scores 
obtained are linearly z-score transformed into a scale from 1-100 by the company’s software for 
each of the 8 domains. A higher score indicates a higher QoL. A score under 50 represents a 
health status below average according to the 1998 US population.
165
 Table 7 and Appendix 12 
show the items of the SF-12v2 Acute form.  
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Table 7  Structure of SF-12v2 Acute form 
Items Domains Options 
Q1. In general, would you say your health is… General 
Health 
Excellent; Very good; Good; 
Fair; Poor 
Q2. Does your health now limit you in… 
a. moderate activities, such as moving a 
table, pushing a vacuum cleaner, bowling, 
or playing golf 
b. climbing several flights of stairs 
Physical 
Functioning 
Yes, limited a lot 
Yes, limited a little 
No, not limited at all 
Q3. During the past week, how much of the time 
have you had any of the following problems with 
your work or other regular daily activities as a result 
of your physical health? 
a. accomplished less than you would like 
b. were limited in the kind of work or other 
activities 
Role 
Physical 
All of the time 
Most of the time 
Some of the time  
A little of the time  
None of the time 
Q4. During the past week, how much of the time 
have you had any of the following problems with 
your work or other regular daily activities as a result 
of any emotional problems? 
a. accomplished less than you would like 
b. did work or other activities less carefully 
than usual 
Role 
Emotional 
All of the time 
Most of the time 
Some of the time  
A little of the time  
None of the time 
Q5. During the past week, how much did pain 
interfere with you normal work (including both work 
outside the home and housework)? 
Bodily Pain Not at all 
A little bit 
Moderately 
Quite a bit 
Extremely 
Q6. How much of the time during the past week… 
a. have you felt calm and peaceful? 
b. did you have a lot of energy? 
c. have you felt downhearted and 
depressed? 
6a and c: 
Mental 
Health 
6b: Vitality 
All of the time 
Most of the time 
Some of the time  
A little of the time  
None of the time 
Q7. During the past week, how much of the time 
has your physical health or emotional problems 
interfered with your social activities (like visiting 
friends, relatives etc.)? 
Social 
Functioning 
All of the time 
Most of the time 
Some of the time  
A little of the time  
None of the time 
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SF-12v2 Acute form was chosen for the following reasons. It has 12 items and can be completed in 
5 – 10 minutes. Firstly, since the interview consisted of the PAR-ENT-QoL questionnaire and other 
questions pertaining to the child’s ILI, it was undesirable to have a lengthy generic QoL 
questionnaire. Other generic QoL questionnaires such as the Sickness Impact Profile (SIP),
166
 
require 20-30 mins to complete and would have been difficult to administer in the format of the 
telephone interviews; EuroQoL (EQ-5D)
167
 is only available for self-administration,
79
 however all 
data in this study were collected via telephone. Secondly, SF-12v2 Acute form is for measuring 
QoL of individuals with acute illness,
168
 whereas other questionnaires, e.g. the Health Utilities Index 
(HUI),
169
 assess functional capacity rather than performance status, and were not applicable this 
setting because parents were not patients. Thirdly, SF-36, the precursor of the SF-12v2 Acute 
form, has a demonstrated higher sensitivity to minor levels of discomfort or minor ailments,
79, 170
 
and is probably the most widely used health-related QoL instruments of all time.
81
 An important 
consideration for the present study was that the SF-12v2 Acute form has only been validated in an 
asthmatic population and not in ILI settings.
168
 
 
4.2.4 Data collection 
Questionnaire administration 
The questionnaires were administered by telephone. While other methods such as face-to-face 
interviews and mailed questionnaires have a number of advantages, telephone administration was 
required because participants reside in various parts of Sydney. Also, parents were asked to 
contact the researcher team by telephone whenever their child developed an ILI. Administration of 
questionnaires by mail was not appropriate because of the narrow time-frame for reliably 
measuring QoL post-ILI. 
 
Baseline interview 
The PAR-ENT-QoL questionnaire was administered during or just after enrolment, which was prior 
to the 2010 influenza season. Approximately 10 minutes was required to complete the 
questionnaire. The baseline data acted as a reference point for future comparisons. In this baseline 
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version, the item ―How sick was your child from his/her ILI?‖ was not applicable and was changed 
to ―Did your child have ILI in the past 2 weeks?‖ 
 
Identification of ILI cases 
During the influenza season (between the 30
th
 of July and the 15
th
 of November 2010), parents 
received fortnightly reminders – either by e-mail, text messages or telephone – to call the research 
team if their child developed ILI symptoms, defined as: fever ≥ 37.8°C or feverishness according to 
the caregiver’s judgement, plus runny nose or sore throat or cough.
171, 172
 Once a child was 
reported to have ILI, parents received a swab pack (Copan Italia S. p. A, Brescia, Italy) with 
instructions to the parent to collect nose and/or throat swabs. The swab pack contains plastic 
applicator shafts, each with a tip coated with short nylon fibres to capture the viruses in nose or 
throat secretions. The used swab will then be soaked into a preservation medium. The swabs were 
mailed to a laboratory in Queensland Paediatric Infectious Disease Laboratory for real-time 
multiplex Polymerase Chain Reaction (RT-PCR) assays testing of 19 respiratory viruses, including 
influenza viruses A and B (Flu A, Flu B), adenovirus (AV), human rhinovirus (HRV), 
polyomaviruses (JCV, BKV, WUV, KIV), parainfluenza viruses 1, 2, 3 (PIV1, PIV2, PIV3), 
coronaviruses (HCoV-OC43, HCoV-NL63, HCoV-229E, HCoV-HKU1), human metapneumovirus 
(HMPV), bocavirus (BV), and human respiratory syncytial viruses A and B (hRSV A, hRSV B). All 
RNA virus assays used Qiagen One-Step RT-PCR (Qiagen, Australia) and all DNA virus assays 
used Qiagen Quantitect Probe PCR Mix (Qiagen, Australia). 
 
ILI follow-up interviews 
Parents who reported that their child had ILI (named as ―ILI group‖ hereafter) were interviewed 
approximately two weeks (10-16 days) after the onset of the child’s ILI. In the telephone interviews 
(named as ―follow-up interview‖ hereafter), the PAR-ENT-QoL questionnaire and SF-12v2 Acute 
form were administered. Parents were also asked details about the child’s ILI, specifically: nature 
and duration of symptoms, intrafamilial spread of ILI, perceived severity of their child’s ILI, 
disruption of household members’ work time and leisure, healthcare costs (this data was collected 
on behalf of another PhD candidate investigating the economic impact of ILI on families), and other 
demographic data. Appendix 13 shows the full set of questions used in the follow-up interviews.  
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After each follow-up ILI interview, another parent of an age-matched randomly selected child who 
had not had ILI in the preceding two weeks (named as ―non-ILI group‖ hereafter) was interviewed 
using the same questionnaires. This was done by generating 4 random numbers beside each child 
from the ILI group by Microsoft Excel. These random numbers represented the potential matched 
child from the non-ILI group. Starting from the first random number, the researchers checked 
whether the matched child fulfilled 2 criteria: (1) without ILI in the past 2 weeks; and (2) within the 
same age group as the ILI child (the two age groups were: under 2 years of age; and 2 years and 
above). If the criteria were not fulfilled, the researchers moved on to the second random number 
and repeated the procedure until they found a matched child fulfilling the criteria. The research 
team explained to the parent of the matched child being interviewed, that the purpose of the 
interview was to compare the QoL of parents of children with and without ILI, and asked them to 
answer honestly according to their personal experience.  
 
4.2.5 Data analysis 
The Statistical Package for Social Sciences (SPSS) Version 18.0 was used to organise, describe, 
analyse and summarise the data.  
 
Demographic data and score distribution 
Descriptive statistics were used to characterise demographic data and QoL score distribution. The 
mean, standard deviation, maximum and minimum scores from the PAR-ENT-QoL questionnaire 
and SF-12v2 Acute form were computed. Normality was ascertained using the Kolmogorov-
Smirnov test and normal probability plots. Box plots were generated to check for any outliers. 
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Research question 1: Do parents have lower QoL when their child has ILI? 
Comparison of PAR-ENT-QoL scores  
The Total QoL and domain scores (Emotional and Daily Disturbance) of PAR-ENT-QoL from the ILI 
and non-ILI groups were compared. T-tests were chosen because the data were continuous and 
were compared across 2 groups. Figure 6 shows the statistical tests for comparison and their 
expected outcomes.  
 
 
Figure 6 Diagram showing statistical tests used to compare PAR-ENT-QoL scores in 
ILI and non-ILI groups at baseline and follow-up 
 
Comparison of SF-12v2 Acute form scores 
For the SF-12v2 Acute form, score differences between the Physical Component Summary, Mental 
Component Summary, and the 8 domains were compared between the ILI and non-ILI group using 
dependent t-test. Score differences were expected.  
 
Comparison of QoL scores for multiple ILI episodes 
Dependent t-test was used to compare the PAR-ENT-QoL Total QoL of parents of children with 2 
ILI episodes. 
 
Research question 2: Which aspects of a parent’s QoL were most affected when their child 
has ILI? 
2. Dependent t-test 
Expected: significant 
difference 
B
a
s
e
li
n
e
 
F
o
ll
o
w
-u
p
 
ILI group Total QoL  Non-ILI group Total QoL 
ILI group Total QoL Non-ILI group Total QoL 
1. Independent t-test 
 
Expected: no difference 
 
4. Dependent t-test 
 
Expected: significant 
difference 
3. Dependent t-test 
Expected: no 
difference 
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Mean scores were compared between items of PAR-ENT-QoL and between domains of SF-12v2 
Acute form to determine what aspects in parental QoL were most affected when the child had ILI. 
 
Research question 3: What factors were associated with QoL? 
To determine any demographic factors or characteristics that predict QoL, multiple regression was 
conducted because this study has multiple independent variables (factors and characteristics) and 
one continuous dependent variable (Total QoL). First, simple scatter plots were constructed for the 
PAR-ENT-QoL Total QoL versus the following independent variables to obtain a picture of the 
score distributions:  
- parental age 
- household income 
- parental education level 
- child’s age 
- child’s gender 
- duration of the ILI episode 
- number of GP visits during the ILI episode 
- total time spent caring for the child at home during the ILI episode 
- parental perceived severity of child’s illness 
- whether otitis media was present during the ILI episode 
- whether other family members developed ILI (intrafamilial spread) 
- whether the child had severe ILI (defined as having had one of the following: fever duration 
> 5 days, symptoms duration > 2 weeks, otitis media or pneumonia, or hospitalisation) 
 
The independent variables were then correlated with the PAR-ENT-QoL Total QoL to determine 
their relationships. For continuous independent variables such as age, household income, and time 
spent caring for the child, Pearson’s correlations were used. For the remaining ordinal or 
dichotomous variables, Spearman’s rho correlations were used.  
 
Variables which yielded a p-value of <0.05 were entered into the model. Standard multiple 
regression was chosen so that the independent variables were entered into the equation 
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simultaneously, as there were no specific a priori hypotheses related to demographics which 
required hierarchical multiple regression. The SPSS output was checked to ensure factors were not 
colinear and that the data were normally distributed and linear; this was determined by referring to 
the normal P-P plot of regression standardised residual and the scatter plot.  
 
 
Research question 4: Is the PAR-ENT-QoL questionnaire a suitable instrument for 
measuring the QoL of parents whose children have ILI? 
The validity of the PAR-ENT-QoL questionnaire in this ILI setting was explored by correlating its 
scores with SF-12v2 Acute form scores of the ILI group (domain-domain and domain-total 
correlations). Figure 7 shows the domains and Total QoL to be correlated. The Daily Disturbance 
score of PAR-ENT-QoL was expected to correlate well with the Physical Component Summary and 
its 4 subdomains of SF-12v2 Acute Form; and similarly, the Emotional score of PAR-ENT-QoL was 
expected to correlate well with the Mental Component Summary and its 4 subdomains of SF-12v2 
Acute Form. The PAR-ENT-QoL Total QoL was expected to correlate well with the Physical 
Component Summary, Mental Component Summary, and possibly with the 8 domains of SF-12v2 
Acute Form. 
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Note: lines represent correlations 
Figure 7 Correlations of scores to assess agreement between the PAR-ENT-QoL 
questionnaire and SF-12v2 Acute form 
 
Reliability (internal consistency) of the PAR-ENT-QoL questionnaire in the ILI setting was 
ascertained by calculating Cronbach’s alpha for the Emotional and Daily Disturbance domains. In 
general, 0.7 is considered as satisfactory, 0.8 is good, and 0.9 is excellent.
82
 
 
  
PAR-ENT-QoL SF-12v2 Acute form 
Emotional score 
Daily Disturbance score
Total QoL 
Physical Functioning 
Role Physical
Bodily Pain 
General Health 
Vitality 
Social Functioning 
Role Emotional 
Mental Health 
Physical Component Summary 
Mental Component Summary 
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4.3 Results 
The candidate and the research team visited 90 childcare centres and 2 paediatric-focussed GP 
clinics in Sydney, Australia. Of the 381 children enrolled, 340 were enrolled through childcare 
centres and 41 through GP clinics. There were 124 ILI episodes in 105 children. A total of 175 
viruses were identified from 103 ILIs. Multiple viruses were detected in 52 (44%) of the swabbed 
ILIs: 38 ILIs had 2 viruses each, 9 had 3 viruses, 4 had 4, and 1 had 5. Five had influenza 
A(H1N1)pdm09, 39 had adenovirus, 39 had rhinovirus, 22 had parainfluenzavirus type 3, the 
remainder of episodes were due to other respiratory viruses. One child was hospitalised during the 
ILI episode due to high fever. The majority of ILI cases (74%) resolved within two weeks. Figure 8 
shows the results of the recruitment and data collection process. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
* Missing data from 29 subjects recruited in the beginning of the influenza season where baseline interview was not 
possible 
† Randomly selected from study participants who did not have ILI in the preceding 2 weeks 
‡ fever ≥37.8°C or feverishness, plus runny nose or sore throat or cough
172
 
# 
The 105 children represented in this group experienced a total of 124 ILI episodes (89 children had 1 episode, 13 had 2 
episodes, 3 had 3 episodes) 
Figure 8 Flow diagram showing recruitment and data collection process 
The demographics of the parents and their children in the ILI versus non-ILI group were not 
significantly different (Table 8).  
ILI Group (n = 105)
#
 
Follow-up telephone interview: 
PAR-ENT-QoL and SF-12v2 acute form 
2 weeks after onset of illness 
Non-ILI Group (n = 97)† 
Telephone interview:
PAR-ENT-QoL and SF-12v2 acute form 
Age-matched randomly selected 
individuals (no ILI in previous 2 weeks) 
Follow-up 
During influenza season (30 Jul – 15 Nov 2010)       
Weekly telephone/email reminders for parents to 
report any ILI in enrolled child ‡ 
 
 
Baseline telephone interview  
PAR-ENT-QoL Questionnaire  
(n = 352)* 
Recruitment from 90 childcare 
centres and 2 GP clinics (n = 381) 
Enrolment 
Before influenza 
season  
(26 Mar – 30 Jul 2010)      
 
  
64 
 
Table 8 Demographics of parents and children and description of ILI episodes at 
follow-up in the influenza season 
 
 
   Percentages do not always add up to 100%, due to rounding  
 
Characteristics  
(p-value of comparison of characteristics between children who 
had and had not had ILI) 
Number(% ) 
Children who had ILI 
(n=105) 
Children who had not had ILI 
(n=276) 
Interviewee’s relationship with child (p=1.00) 
Father 
Mother 
 
5 (5) 
100 (95) 
 
15 (5) 
261 (95) 
Parents’ age (years) (p=0.36) 
 
20-24 
25-29 
30-34 
35-39 
40-44 
50-54 
Missing 
Range: 26-51  
Mean: 36; SD: 4.1 
0 (0) 
9 (9) 
36 (34) 
47 (45) 
12 (11) 
1 (1) 
0 (0) 
Range: 21-51 
Mean: 36; SD: 4.3 
5 (2) 
16 (6) 
80 (29) 
126 (46) 
43 (16) 
1 (0.4) 
1 (0.4) 
Parents’ education level (p=0.08) 
Below university 
University or above 
Missing 
 
21 (20) 
83 (79) 
1 (1) 
 
89 (32) 
186 (67) 
1 (0.4) 
Weekly household income (AUD) (p=0.87) 
Below <$1,000 
$1,000-$1,999 
$2,000-$2,999 
$3,000 or above 
Missing 
 
1 (1) 
19 (18) 
59 (56) 
22 (21) 
4 (4) 
 
9 (3) 
57 (21) 
123 (45) 
60 (22) 
27 (10) 
Household employment status (p=0.21) 
Both parents working 
Mother on maternity leave 
Only one parent working  
Both parents not working  
Missing 
 
79 (75) 
6 (6) 
19 (18) 
0 (0) 
1 (1) 
 
199 (72) 
12 (4) 
62 (23) 
3 (1) 
0 (0) 
Child gender (p=0.43) 
Male 
Female 
 
52 (50) 
53 (50) 
 
156 (57) 
120 (44) 
Child age (months) (p=0.08) 
 
0-11 
12-23 
24-35 
36 or above 
Range: 11-40 
Mean: 26; SD: 8.5 
2 (2) 
42 (40) 
45 (43) 
15 (14) 
Range: 11-41 
Mean: 28; SD: 7.7 
2 (1) 
88 (32) 
132 (48) 
52 (19) 
Attends childcare 
Yes 
No 
 
95 (90) 
10 (10) 
 
245 (89) 
31 (11) 
Childcare centre attendance (days per week) (p=0.51) 
1 
2 
3 
4 
5 
Not applicable 
Mean: 2.8 
10 (10) 
38 (36) 
23 (22) 
11 (10) 
13 (12) 
10 (10) 
Mean: 2.8 
32 (12) 
76 (28) 
75 (27) 
23 (8) 
39 (14) 
31 (11) 
Total ILI episode(s) of child 
1 
2 
3 
 
89 (85) 
13 (12) 
3 (3) 
 
____ 
Child’s ILI duration (days) 
1-7 
8-14 
15-21 
22-28 
>28 
 
45 (43) 
37 (36) 
6 (6) 
4 (4) 
12 (12) 
 
 
 
____ 
Parents’ perceived severity of child’s illness (first episode only) 
Mildly sick 
Fairly sick 
Very sick 
Missing 
 
39 (37) 
47 (45) 
18 (17) 
1 (0.4) 
 
 
 
____ 
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4.3.1 Research question 1: Do parents have lower QoL when their child has 
ILI? 
PAR-ENT-QoL Total QoL at baseline 
Out of the 381 children recruited, 352 parents were interviewed at baseline (92%). Baseline 
interview was not possible for parents of 29 children because they were recruited in the initial 
period of the influenza season at which point follow-up interviews had started. Of the 352 parents, 
79 had children with ILI in the past 2 weeks when baseline interviews were conducted, thus in 
these cases it was not possible to obtain an accurate baseline for parental QoL. The remaining 
valid 273 parents had a mean Total QoL of 81.63 (SD=14.94, minimum=12.50, maximum=100). 
Among the 273 parents, 72 developed ILI later on (ILI group) and 201 did not develop ILI at any 
time in the follow-up period (non-ILI group). Figure 9 shows the baseline PAR-ENT-QoL Total QoL 
distributions. 
 
 
Mean scores are noted on top of the bars 
Figure 9 Baseline PAR-ENT-QoL domain scores and Total QoL of all valid 
respondents, ILI and non-ILI groups 
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Baseline PAR-ENT-QoL Total QoL between ILI and non-ILI groups was not significantly 
different: Total QoL (ILI group: 79.77 vs. non-ILI group: 82.30, p=0.22); Emotional score (74.91 vs. 
78.58, p=0.11); and Daily Disturbance score (84.84 vs. 85.82, p=0.68) (Figure 11). This indicated 
that before influenza season started, parents of children who later developed ILI had similar QoL to 
parents whose children did not develop ILI. It was important to demonstrate that parental QoL was 
similar at baseline so that comparisons could be made at follow-up. 
 
PAR-ENT-QoL Total QoL at follow-up 
The mean Total QoL of the ILI group at follow-up was 60.88 (SD=21.4, median=63.54 minimum=0, 
maximum=95.31); the mean Emotional score was 60.23 (SD=21.8, minimum=0, maximum=96.88); 
and the mean Daily Disturbance score was 61.69 (SD=24.3, minimum=0, maximum=100). The p-
value for the Kolmogorov-Smirnov test of normality was 0.09, indicating that the scores for Total 
QoL were normally distributed, although the distribution was slightly negatively skewed. The box 
plot showed that no outliers were present. Figure 10 shows the score distribution of PAR-ENT-QoL 
Total QoL of the ILI group. Figure 11 shows the mean Total and domain scores of the ILI group at 
follow-up and at baseline. 
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(a) 
 
 
  (b) 
 
 
Figure 10 PAR-ENT-QoL Total QoL score distributions of the ILI group at (a) baseline 
and (b) follow-up  
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Figure 11 Mean PAR-ENT-QoL domain scores and Total QoL of the ILI group at 
baseline and follow-up 
 
 
Follow-up PAR-ENT-QoL Total QoL was significantly lower than at baseline in the ILI group: 
Total QoL (follow-up 60.88 vs. baseline 74.99, p<0.001); Emotional score (60.23 vs. 71.66, 
p<0.001); and Daily Disturbance score (61.69 vs. 78.51, p<0.001). This signified that parents had a 
significantly lower QoL while their child had ILI compared to before the ILI episode. 
 
Follow-up and baseline PAR-ENT-QoL Total QoL was not significantly different in the non-
ILI group: Total QoL (follow-up 85.17 vs. 83.34, p=0.27); Emotional score (82.30 vs.79.18, 
p=0.13); and Daily Disturbance score (87.97 vs. 87.78, p=0.91). This signified that parents of 
children who did not have ILI had similar QoL before and during influenza season.  
 
Follow-up PAR-ENT-QoL Total QoL in the ILI group was significantly lower than that of the 
non-ILI group: Total QoL (ILI group: 60.99, SD=21.38 vs. non-ILI group: 84.05, SD=15.11; 
p<0.001); Emotional score (60.22 vs. 81.28, p<0.001); and Daily Disturbance score (61.91 vs. 
86.81, p<0.001). Figure 12 shows the score distributions of PAR-ENT-QoL Total QoL of ILI and 
non-ILI groups at follow-up.  
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Figure 12 Follow-up PAR-ENT-QoL domain scores and Total QoL of ILI and non-ILI 
groups 
 
SF-12v2 Acute form scores of the ILI group 
The mean Physical Component Summary was 50.66 for the ILI group (SD=8.1, median=52.45, 
minimum=22.32, maximum=68.06). The mean Mental Component Summary was 45.67 for the ILI 
group (SD=11.60, median=49.05, minimum=4.30, maximum=68.01). Kolmogorov-Smirnov p-
values were 0.001 and <0.001 for Physical and Mental Component Summaries respectively, 
indicating that the scores were not normally distributed, with both score distributions negatively 
skewed. Figure 13 shows the score distributions of the Physical and Mental Component 
Summaries of the ILI group.  
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(a)        
 
 
(b) 
 
Figure 13 Score distributions from the SF-12v2 Acute form of the ILI group  
(a) Physical Component Summary; (b) Mental Component Summary 
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SF-12v2 Acute form scores were significantly lower in the ILI group compared with the non-ILI 
group for the following domains and components: Role Physical (mean: ILI group: 46.50 vs. non-ILI 
group: 53.16; p<0.001), Bodily Pain (49.04 vs. 53.53, p=0.001), Vitality (48.17 vs. 55.85, p<0.001), 
Social Functioning (45.12 vs. 52.74, p<0.001), Role Emotional (45.95 vs. 52.19, p<0.001), Mental 
Health (48.46 vs. 54.77, p<0.001), Physical Component Summary (50.66 vs. 53.16, p=0.011), and 
Mental Component Summary (45.67 vs. 53.66, p<0.001). This further demonstrated that, as 
measured at 2 weeks after the onset of their child’s illness, parents of children who developed ILI 
had lower QoL than those of children without ILI. Figure 14 shows the mean domain and 
component scores of the ILI and non-ILI groups.  
 
 
Scores under 50 represents a below-average health status (reference population: US, 1998)  
The first four domains contribute to Physical Component Summary, the 5
th
 to 8
th
 domains 
contribute to Mental Component Summary 
*p-value 0.05  ‡ p-value 0.001 
Figure 14 SF-12v2 Acute form domain and component scores of ILI and non-ILI groups 
in follow-up interviews 
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Comparison of QoL scores for multiple ILI episodes 
For parents whose child had more than one ILI episode, PAR-ENT-QoL Total QoL of the first 
episode was not significantly different from the second episode: Total QoL (First episode: 58.61 vs. 
second episode: 55.53; p=0.60); Emotional score (59.86 vs. 53.37, p=0.26); and Daily Disturbance 
score (58.33 vs. 57.74, p=0.93). This signified that the impact on parents’ QoL was similar during 
each ILI episode.  
 
 
4.3.2 Research question 2: Which aspects of a parent’s QoL were most 
affected when their child has ILI? 
The first 5 items parents rated as having been impacted to the greatest extent (relating to the 
lowest QoL score for each) were items with the following keywords: woke up during the night 
(mean score: 2.66); quality of employment and housework (3.21); stressed (3.22); worried (3.28); 
and reduced outings and leisure (3.31). These items covered both Emotional and Daily 
Disturbance domains. Table 9 shows the items, their corresponding domains and their mean 
scores; items have been arranged in order from the lowest to highest QoL scores. 
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Table 9  ILI group mean PAR-ENT-QoL item scores  
 
Items Domain Mean 
score  
Standard 
deviation 
Q16. Has your child enrolled in the PIVOT study woken 
you up during the night at all? 
Emotional 
 
2.66 1.03 
Q10. Has the quality of your paid employment or 
housework been affected? 
Daily 
Disturbance 
3.21 1.41 
Q2. Have you felt more stressed than usual? Emotional 3.22 1.33 
Q1. Have you felt worried? Emotional 3.28 1.21 
Q8. Have you had to reduce your outings and leisure for 
any reason? 
Daily 
Disturbance 
3.31 1.41 
Q5. Has your mood been affected? Emotional 3.39 1.21 
Q4. Have you felt annoyed? Emotional 3.44 1.13 
Q9. Has your daily life been disturbed by last minute 
changes? 
Daily 
Disturbance 
3.45 1.29 
Q3. Have you, in general, gotten impatient more easily? Emotional 3.47 1.23 
Q6. Has the quality of your sleep been affected by worry, 
stress, impatience, and annoyance? 
Emotional 3.54 1.45 
Q7. Have you have less time for other members of the 
family? 
Daily 
Disturbance 
3.55 1.23 
Q11. Have you had any difficulty with planning your time 
schedule? 
Daily 
Disturbance 
3.57 1.34 
Q17. Would you say your quality of life has been… N/A 3.57 1.02 
Q14. Have you been physically unwell? N/A 3.71 1.29 
Q12. Have you had to pay any medical expenses for your 
child enrolled in this study? 
Daily 
Disturbance 
3.72 1.19 
Q15. Has there been tension within the family? N/A 4.06 1.03 
Q13. Have you felt incapacitated or helpless? Emotional 4.30 1.00 
A lower score indicates a lower QoL and vice versa 
 
For the SF-12v2 Acute form, the 8 domains with the lowest to highest QoL scores in ascending 
order were Social Functioning (mean score: 45.12); Role Emotional (45.95); Role Physical (46.50); 
Vitality (48.17); Mental Health (48.46); Bodily Pain (49.04); General Health (50.27); and Physical 
Functioning (52.54) (Figure 14 on page 71). 
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4.3.3 Research question 3: What factors were associated with QoL? 
Correlations of various demographic factors or characteristics with PAR-ENT-QoL Total QoL 
showed that the ―total time caring for child during ILI‖ had the largest correlation with QoL 
(Pearson’s correlation=-0.40, p<0.001), with increasing hours associated with decreasing QoL. 
This was followed by ―parental perceived child’s illness severity‖ (Spearman’s rho= -0.39, p<0.001), 
with increasing perceived severity associated with decreasing QoL; then ―number of GP visits 
during ILI episode‖ (Spearman’s rho= -0.31, p=0.002), with more GP visits associated with 
decreasing QoL; then ―severity of ILI episode‖ (Spearman’s rho= -0.27, p=0.007), with severe ILI 
associated with decreasing QoL; and ―intrafamilial spread‖ (Spearman’s rho= -0.24, p=0.013), with 
more household members sick associated with decreasing QoL. Table 10 shows the correlations of 
all the factors with PAR-ENT-QoL Total QoL.   
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Table 10 Correlations of demographic factors or characteristics with PAR-ENT-QoL 
Total QoL of the ILI group at follow-up interviews 
Demographic factors and characteristics Pearson’s 
correlation/ 
Spearman’s rho 
P-value 
Total time caring for child during ILI in hours  
(minimum: 0; maximum: 56; mean: 10.4) 
-0.396 <0.001 
Perceived severity of child’s illness  
1=Mildly sick (n=39) 
2=Fairly sick (n=47) 
3=Very sick (n=18) 
-0.386 <0.001 
Number of GP visits  
None (n=46); 1 (n=31); 2 (n=15); 3 (n=9); 4 (n=2); 5 
(n=1) 
-0.307 0.002 
ILI episode classified as severe*  
1= severe (n=45) 
2=not severe (n=59) 
0.266 0.007 
Intrafamilial spread 
0=No (n=37) 
1=Yes (n=67) 
-0.244 0.013 
Presence of otitis media  
0=No (n=93) 
1=Yes (n=11) 
-0.078 0.432 
Education level  
0=Below university (n=21) 
1= University or above (n=82) 
-0.070 0.482 
Child gender  
1=Male (n=51) 
2=Female (n=53) 
0.047 0.637 
Parental age in years  
(minimum: 26; maximum: 51; mean: 35.7) 
0.046 0.648 
Child age in years 
(minimum: 0.95; maximum: 3.35; mean: 2.18) 
-0.009 0.925 
Total household Income (weekly in AUD) 
(minimum: 325; maximum: 4,000; mean: 2,443) 
0.006 0.954 
Duration of ILI episode (in days) 
(minimum: 1; maximum: 29; mean: 11) 
-0.182 0.660 
Factors in bold were entered into the multiple regression model 
* Defined as having one of the following: fever >5 days, symptoms lasting >2 weeks, had otitis 
media or pneumonia, or were hospitalised 
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Correlations between demographic factors/characteristics and SF-12v2 Acute form scores were not 
computed because both the Physical and Mental Component Summaries were found to be not 
normally distributed (as indicated by the Kolmogorov-Smirnov test) which violated the assumption 
of multiple regression.  
 
The 5 factors mentioned above (independent variables) were put into the multiple regression model 
to determine the factors associated with QoL and explain their variances. The SPSS output tables 
and graphs can be found in Appendix 14. The results of checking the assumptions for multiple 
regression are presented below. The absence of colinearity was confirmed by correlating the 
independent variables. The correlation coefficients ranged from 0.04 – 0.44, which were within the 
suggested value of <0.7.
173, 174
 The tolerance values ranged from 0.71 – 0.91, i.e. >0.1, which 
further confirmed the absence of colinearity.
173, 174
  
 
Normality and linearity are assumed for multiple regression. The normal P-P plot of the regression 
standardised residual from the SPSS output showed that the cases lay on a straight line, indicating 
no major deviations from normality (Appendix 14). The scatter plot from the SPSS output showed 
that the cases were rectangularly distributed; there were no cases with standardised residuals >3.3 
or <-3.3, indicating that no outliers were present (Appendix 14).
173, 174
 The casewise diagnostics 
table from the SPSS output showed that there was only one case with significantly different 
predicted and observed PAR-ENT-QoL Total QoL (Appendix 14). This case was retained upon 
consideration of Cook’s distance under the residuals statistics table, which was 0.1 in this case, 
and was within the expected range (<1) (Appendix 14).
173, 174
 The assumptions were all met. 
 
The following presents the interpretation of the model. The variance (R
2
) explained by the whole 
model was 25.5%, F(5,97)=6.63, p<0.001 (from the model summary table and ANOVA table of the 
SPSS output in Appendix 14). From the coefficients table, 2 factors had a statistically significant 
unique contribution to the prediction of PAR-ENT-QoL Total QoL: total time spent caring for child 
during ILI (Beta -0.24, p=0.025); and whether the child had severe ILI or not (Beta 0.20, p=0.036). 
The variable ―total time spent caring for the child during ILI‖ itself uniquely explained 4% of the 
variance in PAR-ENT-QoL Total QoL. It also meant that for every increase in total time spent 
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caring for the child during ILI by one SD (10.4 hours, from the descriptive statistics table in 
Appendix 14), there is a decrease in the PAR-ENT-QoL Total QoL by 0.24 SD units. The variable 
―whether the child had severe ILI‖ itself uniquely explained 3.5% of the variance. The total variance 
of 25.5% included the unique variance explained by each variable plus the variance explained by 
both variables together. 
 
4.3.4 Research question 4: Is the PAR-ENT-QoL questionnaire a suitable 
instrument for measuring the QoL of parents whose children have ILI? 
The validity of the PAR-ENT-QoL questionnaire in this ILI setting was ascertained by correlating its 
scores with those of the SF-12v2 Acute form. The Emotional domain of PAR-ENT-QoL correlated 
significantly with the domains of Vitality, Social Functioning, Role Emotional, Mental Health, and 
Mental Component Summary of the SF-12v2 Acute form, with correlation coefficients ranging from 
0.45 – 0.54, all with p-values <0.001. This suggested that the Emotional domain of PAR-ENT-QoL 
reflected the mental component of SF-12v2 Acute form very well. 
 
The Daily Disturbance domain of PAR-ENT-QoL correlated less well with the corresponding 
domains of SF-12v2 Acute form compared with the Emotional domain (Table 11). It correlated 
significantly with the domains Physical Functioning, Role Physical, and General Health, with 
correlation coefficients ranging from 0.18 – 0.44 (p<0.05), but it did not correlate significantly with 
Bodily Pain and Physical Component Summary. 
 
The PAR-ENT-QoL Total QoL correlated better with the mental component than the physical 
component (Table 11). Correlations ranged from 0.12 – 0.58, and correlated significantly with the 
domains of Physical Functioning, Role Physical, Vitality, Social Functioning, Role Emotional, 
Mental Health, and Mental Component Summary. 
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Table 11 Correlation coefficients of domain and Total QoL of PAR-ENT-QoL and SF-
12v2 Acute form 
PARE-ENT-QoL scores 
SF-12v2 scores 
Emotional 
Daily 
Disturbance 
Total 
Physical Functioning ___ 
‡
0.241 
‡
0.238 
Role Physical ___ 
§
0.442 
§
0.467 
Bodily Pain ___ 0.122 0.117 
General Health ___ *0.181 0.170 
Vitality 
§
0.447 ___ 
§
0.482 
Social Functioning 
§
0.501 ___ 
§
0.564 
Role Emotional 
§
0.450 ___ 
§
0.538 
Mental Health 
§
0.481 ___ 
§
0.467 
Physical Component Summary ___ 0.154 0.143 
Mental Component Summary 
§
0.536 ___ 
§
0.582 
All are Pearson’s correlation coefficients 
*p 0.05  
‡ 
p 0.01 
§
p 0.001 
 
The Emotional and Daily Disturbance domains of PAR-ENT-QoL demonstrated good internal 
consistency, with Cronbach’s alphas of 0.87 and 0.84 respectively. This represented that the items 
were homogeneous with respect to their domains. Table 12 shows their item-total correlations and 
Cronbach’s alphas if item deleted.  
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Table 12 PAR-ENT-QoL item-total correlations and Cronbach’s alphas if item deleted 
Items in Emotional domain (Cronbach’s alpha: 0.87) Item-total 
correlation 
Cronbach’s alpha 
if item deleted 
Q1. Worried 0.590 0.856 
Q2. Stressed 0.745 0.838 
Q3. Impatient 0.712 0.842 
Q4. Annoyed 0.683 0.846 
Q5. Mood affected 0.772 0.836 
Q6. Quality of sleep 0.633 0.853 
Q13. Incapacitated and helpless 0.540 0.861 
Q16. Woke up at night 0.306 0.882 
 
Items in Daily Disturbance domain (Cronbach’s alpha: 0.84) 
Q7. Less time for family 0.615 0.808 
Q8. Reduce outings and leisure 0.647 0.801 
Q9. Daily life disturbed 0.605 0.810 
Q10. Quality of employed work and housework 0.681 0.794 
Q11. Planning time schedule 0.656 0.799 
Q12. Medical expenses 0.453 0.837 
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4.4 Discussion 
This chapter describes the procedures for measuring QoL of parents of children before and after 
the child had ILI, as well as measuring QoL of the control group (parents of children who did not 
suffer from ILI). The analyses and findings of this study subsequently informed the development of 
a new QoL questionnaire for parents of children affected by ILI (presented in Chapter 6). The 
section below summarises the findings and discusses the limitations inherent in this study, and the 
implications which arise from the body of data described in this chapter. 
 
4.4.1 Summary of the findings 
The PAR-ENT-QoL questionnaire showed that parents of children with and without ILI had similar 
QoL before the influenza season started. Parents had significantly lower QoL while their child had 
ILI, compared with before their child had ILI and with parents of children without ILI. Parents of 
children who did not have ILI had similar QoL throughout the study period. Measurement using SF-
12v2 Acute form showed that when a child had ILI, the parent’s mental component of QoL was 
lower than the US population in 1998; whereas when a child did not have ILI, the parent’s mental 
and physical components of the QoL were better than the US population in 1998.
165
 This answered 
the first research question: parents had lower QoL when their child has ILI. 
 
The second research question asked what aspects of a parent’s life were most affected when 
children had ILI. These aspects were: having to wake up at night to care for the ill child; feeling 
stressed and worried; experiencing a reduction in social activities; and reduced quality in paid work 
or housework. This was supported by the findings from SF-12v2 acute form, which demonstrated 
that Social Functioning and Emotional Functioning had lower scores than other domains. Physical 
impact was also observed but to a lesser extent than emotional impact. 
 
Factors associated with lower parental QoL were the increased total time spent by parents caring 
for their sick child and the severity of the child’s ILI. This was in line with what was expected, 
because when parents spent more time caring for the child, or if the ILI was severe, normal 
personal routines would be further disrupted, including sleep disturbance and reduced social 
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activity, factors which were reported to have the largest impact. Another study has also shown a 
decrease in parental QoL if the child’s community-acquired pneumonia was more severe.
175
 
Demographic factors of the parent and the child with ILI were not associated with QoL. The total 
variance revealed during the regression modeling, however, was not high (25%), suggesting that 
QoL could be a complex concept influenced by many factors, which would require more in-depth 
analysis of parents’ specific QoL-related changes. 
 
While there are numerous QoL studies of caregivers of chronically ill children, such as those 
suffering from dermatitis,
92
 cancer,
107
 or asthma,
99
 few QoL studies address acute infectious 
diseases (acute otitis media,
176
 ear-nose-throat infections and rhinopharyngitis,
177, 178
 and 
community-acquired pneumonia
175
). There are no published studies on the QoL of caregivers of 
children with ILI or influenza. Yet, children who contract influenza are at risk of developing 
complications such as otitis media and pneumonia.
179, 180
 Studies have demonstrated the negative 
impacts of otitis media and community-acquired pneumonia on parental QoL, stress levels and 
family functioning.
175, 181, 182
 The quantitative survey presented in this chapter provided an overview 
of the types and extent of QoL impacts caregivers experienced when children had ILI. 
 
The PAR-ENT-QoL questionnaire is considered a suitable instrument for measuring QoL of parents 
in children with ILI. Correlating its Total QoL and domain scores with those of theSF-12v2 Acute 
form showed that the Emotional domain of PAR-ENT-QoL reflected the mental-related domains of 
SF-12v2 Acute form. The Daily Disturbance domain of PAR-ENT-QoL, however, did not correlate 
as well with the physical-related domains of SF-12v2 Acute form. This was expected because the 
SF-12v2 Acute form is intended for use in adult patients and not for caregivers of juvenile patients. 
Furthermore, as PAR-ENT-QoL did not include questions directly related to the physical health of 
the caregiver: with items predominantly concern daily activities. The candidate confirmed the 
appropriateness of using PAR-ENT-QoL in this setting by determining the internal consistency. The 
Cronbach’s alphas of the domains were >0.8, indicating good internal consistencies and the items 
were found to be reflective of their corresponding domains. 
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PAR-ENT-QoL Total QoL scores were normally distributed, but were negatively skewed for 
Physical and Mental Component Summary scores of the SF-12v2 Acute form. This does not 
necessarily imply that the SF-12v2 Acute form was inappropriate as an instrument in this setting, 
but rather reflects the nature of QoL as a construct. Parents caring for children with ILI were 
generally more satisfied with life than were other adult patients, who might have physical or 
functional limitations identified by the SF-12v2 Acute form. 
 
Often test-retest reliability of questionnaires is confirmed by administering the questionnaires to 
respondents twice within a certain period of time. However, this method was not suitable for this 
study because of the acute nature of ILI and the expectation of an improvement in parental QoL 
after the child’s recovery. This study measured parental QoL whenever an ILI episode occurred, 
therefore the questionnaire was administered to some parents more than once, thereby providing 
an alternate means of reliability testing. Only 2 children had more than 2 episodes of ILI, precluding 
further analysis due to the small sample size. As expected, parents of children with 2 ILI episodes 
had similar QoL in both episodes, which demonstrated the potential for test-retest reliability of PAR-
ENT-QoL. 
 
In Australia, 47% of children aged two to three years attend formal childcare.
159
 Childcare centres 
were the best possible source for recruitment. The findings in this chapter are likely to be 
generalisable to parents of children residing in other high-income countries.  
 
4.4.2 Limitations 
The SF-12v2 Acute form has not been validated in caregivers of children affected by ILI or 
respiratory illness. No previous findings were available for comparison. It also omitted important 
concepts such as family functioning, health distress, sleep disorders etc. in exchange for its 
brevity.
81
 Despite this, one study has found that the SF-36 Acute form (one-week recall period) was 
more sensitive than the standard form (four-week recall period) to changes in health status in adult 
asthmatic patients.
183
 Similarly, the PAR-ENT-QoL questionnaire is a disease-specific 
questionnaire which also has a short recall period of 2 weeks, and which has been validated for 
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caregivers of children with ear-nose-throat infections and rhinopharyngitis but not for ILI, although 
the symptoms of these illnesses are similar.  
 
Furthermore, 8% of the parents were not interviewed at baseline because they were recruited at 
the beginning of the influenza season, and hence QoL comparison between baseline and follow-up 
was not possible. Occasionally parents verbally agreed to participate in the study but delayed 
returning the consent form to us. According to guidelines from the ethics committee, researchers 
were not allowed to obtain any personal information from participants unless they had returned the 
consent form. It was expected that the missing data had minimal effect on the baseline QoL data, 
because the parents who participated early in the influenza season were not from a particular 
demographic group and did not share similar characteristics. Also, QoL data were collected from 
only one parent (usually the mother) and hence did not represent the impact on the family unit as a 
whole. 
 
4.4.3 Implications 
This chapter reports a significant decrease in parental QoL when their otherwise healthy children 
had ILI, compared with both parental QoL before illness and with QoL of parents of children without 
ILI. These findings quantify the psychological and social impact of a child’s ILI on their families, and 
are likely to be generalisable to other families residing in developed countries. As outlined in the 
Methodology (Chapter 3), the quantitative survey described in this chapter compared QoL between 
ILI and non-ILI groups, and ascertained the aspects of parent’s QoL that were most perturbed. 
Interesting questions arise from these findings, such as, ―What were the specific sources of 
parental stress and worry?‖; ―How were social activities affected?‖; ―How did the child’s ILI impact 
on the parent’s quality in work and housework?‖. These questions could not be addressed using a 
quantitative survey, but were instead explored through qualitative interviews in subsequent work, 
the findings of which are reported in the next chapter. 
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5. The impact of influenza-like-illness in children on 
parental quality of life: a qualitative study 
Chapter 4 described and reported the findings of the quantitative survey for measuring QoL of 
parents of children with and without ILI. The findings prompted more in-depth understanding of the 
parents’ experiences and their QoL impact during the child’s ILI episode. This chapter describes 
and presents the findings of the qualitative interviews. The findings in this chapter have been 
accepted for publication by the Journal of Paediatrics and Child Health (Appendix 3). This chapter 
is written based on the accepted article with a more detailed methods section. 
 
5.1 Aims and research questions 
This chapter aims to provide a more in-depth understanding of the burden of a child’s ILI on the 
family, focusing particularly on the change in parental QoL, and to inform the development of the 
ILI-specific questionnaire (Care-ILI-QoL). The research questions are: 
(1) What did the parents experience when the child has severe ILI?  
(2) How significant were the experiences to them? 
(3) What implications do the findings have? 
 
5.2 Methods 
5.2.1 Setting 
The setting of this study is the same as that of the quantitative survey described in Chapter 4. It is a 
part of a prospective cohort study investigating the medical, economic, and social benefits of 
vaccinating young children against influenza in childcare centres in Sydney, Australia. Please refer 
to section 4.2.1 on page 48 for more details. 
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5.2.2 Participant recruitment and inclusion criteria 
Grounded theory was chosen as the methodology of this study and the details were mentioned in 
section 3.3 on pages 42 – 44. Theoretical sampling is usually applied in grounded theory, which is 
an iterative process where the researcher collects and analyses the data concurrently.
184
 Sampling 
and data collection is guided by theory development.
146
 In this study, however, theoretical sampling 
is not practically feasible. The influenza season usually lasts during the winter and an ILI episode is 
transient. It is crucial to interview the parent while the child had ILI or just after recovery, or else the 
data will be subject to a stronger level of recall bias. Chronic conditions, on the contrary, are more 
stable through time and thus enable theoretical sampling to take place.  
 
For these reasons, intensity sampling was applied. This meant sampling was conducted according 
to the severity of ILI, with the aim of obtaining information-rich cases to understand the higher level 
impacts on the family and to better highlight the types of impacts.
185
 At the end of the follow-up ILI 
interview of the quantitative survey, i.e. approximately 2 weeks after the child’s onset of ILI, parents 
of children who fulfilled one or more of the following criteria were invited to participate in an in-
depth interview:  
- had fever for more than 5 days according to parental report 
- had ILI for more than 2 weeks, defined as still having symptoms according to parental 
report when the follow-up ILI interview was conducted 
- had at least one episode of otitis media or pneumonia 
- was hospitalised due to ILI or its complications 
- had  more than one ILI episode during the influenza season 
- the whole family had ILI as a result of the child’s ILI 
 
If the parent was willing to take part in the interview, the candidate contacted him/her through 
phone or e-mail to schedule a time and place for the interview in approximately 2 weeks’ time, i.e. 4 
weeks after the onset of ILI. Four weeks was considered as desirable for capturing the parents’ full 
experience during the child’s illness while minimising recall bias. Parents were invited to the 
Children’s Hospital at Westmead for interviews, or to the parent’s home if preferred. Phone 
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interviews only took place if the parent was unable to commute to the Hospital and preferred not to 
take place at their homes. 
 
It was not possible to stipulate an exact required sample since qualitative research requires that 
interviews proceed until no new data emerge through constant comparison of interview transcripts. 
Usually saturation occurs beyond a sample size of 20,
186
 therefore, the planned sample size was 
approximately 20 participants.  
 
5.2.3 Interview schedule 
An interview schedule was developed based on the items of PAR-ENT-QoL and findings from the 
quantitative survey. It is comprised of 3 sections:  
(1) Background of the child and the family 
- Child’s age, childcare centre attendance 
- Household members, siblings, grandparents 
- Parents’ occupation 
 
(2) Child’s ILI  
- How the parent first discovered the child had ILI 
- Any symptoms or changes to normality observed in the child (prompts: sleep, childcare, 
play and social activities) 
- Experiences in visiting a doctor 
 
(3) Impact on family 
- Experience in handling the situation 
- Work and housework (prompts: disruption of plans, took time off work) 
- Emotional (prompts: mood, distress) 
- Physical (prompts: tiredness, sleep, own illness) 
- Social (prompts; family conflict, inconvenience, visits to healthcare facilities)  
- Other significant issues  
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The research team reviewed the interview schedule to ensure the topics covered were appropriate 
and comprehensive. Since the interviews were semi-structured, the schedule acted as a guide to 
direct the interview. The candidate equipped herself with interviewing skills by reading books and 
journals of the related field.
146, 151
 The candidate has also conducted semi-structured in-depth 
interviews before in a healthcare setting. 
 
5.2.4 Data collection and analysis 
Interviews were conducted between the 31
st
 August and 10
th
 November 2011. The candidate either 
met the participant at the hospital or a place at the parent’s convenience, or through the phone. 
The purpose, significance, risks, benefits of the study, and the process of the interviews were 
verbally explained by the candidate and were stated on the Participant Information Statement for 
the participants to read (Appendix 15). The candidate emphasised that the interviews would be 
audio-recorded, but they were de-identified and only the candidate, her supervisors, and an 
external transcription company had access to the recordings. The participant then signed two 
identical consent forms, one for the candidate and the other for the participant to keep (Appendix 
16).  
 
Participants were then interviewed using the interview schedule and were prompted where 
necessary. There was no time limit for the interview but the candidate aimed for 30 – 60 minutes. 
Participants who attended the interview at the Hospital each received a petrol voucher of AUD$25 
after the interview. The audio-recordings were sent to a professional company for transcription. The 
candidate listened to the audio recordings to confirm the information on the transcripts.  
 
Data were collected and analysed iteratively. Immediately after each interview, the candidate 
created a personal file for each family, which resembled a diary of the interview. The purpose was 
to summarise the impacts, to document the candidate’s reflections, and to highlight any interesting 
issues or misunderstandings that could be followed up in the next interview. The personal file 
consisted of characteristics descriptions of the interview and settings, including observations 
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before, during, and after the interview, personal impressions, a thematic diagram to depict the 
impacts experienced by the participant and the relationships between them, and reflections of the 
interview method. Appendix 17 shows an example of a personal file. After the preliminary analysis, 
the candidate repeated the procedure again by interviewing and analysing the data of another 
participant. In light of the considerable period of time required for data collection and preliminary 
analysis, the candidate conducted no more than 2 interviews per day. Interviews stopped when 
saturation was identified by constant comparison.
187
 
 
The candidate imported the transcripts into NVivo software version 8. NVivo assists in qualitative 
data analysis by enabling data (in transcripts or audio format) collected from interviews or other 
methods to be systematically organised, categorised, compiled and coded. It also allows the 
creation of concept maps and diagrammatic models to illustrate a theory or concept.
188
   
 
The supervisors of the candidate chose three transcripts, read them individually, independently 
identified emerging themes, and discussed the themes together with the candidate to identify 
common themes. Using this thematic schema, the candidate then coded the transcripts into 
themes and sub-themes in NVivo8. The coding scheme was subsequently modified by collapsing 
or expanding the nodes as the coding process continued. In order to gain a comprehensive 
understanding of the data, special attention was given to any ―negative‖ cases where an 
experience contradicted the emergent theme. This allowed exploration of any contradictions or 
possible alternative explanations.
189
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5.3 Results 
A total of 23 families of children who fulfilled the inclusion criteria were willing to participate in the 
interviews, of which 2 eventually dropped out due to time issues. Twenty-one families participated 
and 23 parents were interviewed (both the father and mother of the sick child were interviewed in 2 
families). Each interview lasted for an average of 34 minutes, ranging from 20 to 60 minutes. The 
most common symptoms among the sick children were: fever, runny nose, and dry or moist cough. 
Seven children developed otitis media. Thirteen out of 21 households had at least one member of 
the family infected by the sick child. Table 13 shows the characteristics of the participants and their 
sick child and Table 14 shows the details of the interviews. 
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Table 13 Characteristics of the participants and their children with severe ILI who took 
part in the qualitative interviews 
 Number (n=21) 
Child age in years (range 12-39 months) 
1 
2 
3 
 
5 
6 
10 
Child gender 
Male 
Female 
 
12 
9 
Age of participant* (range 29-41) 
25-29 
30-34 
35-39 
40-44 
 
1 
9 
8 
5 
Participants 
Father only 
Mother only 
Father and mother 
 
2 
17 
2 
Total number of children  
1 
2 
3 
4 
 
11 
7 
2 
1 
Highest education level* 
TAFE/Diploma 
University or above 
 
4 
19 
Employment status* 
Not working  
Part time 
Full time 
Full time student 
 
3 
12 
7 
1 
Household income range (AUD per year, pre-tax) 
$67,600-83,199 
> $104,000 
Unknown 
 
1 
19 
1 
Household members infected 
Nil 
1 
2 
3 
 
8 
6 
5 
2 
ILI duration (days) 
1-14 
15-28 
>28 
 
12 
4 
5 
Usage of medical services 
GP  
Specialist  
Emergency department 
Hospitalisation 
 
47 
4 
2 
1 
Virus types (laboratory-confirmed) 
Influenza 
Other respiratory viruses 
No viruses detected 
 
3 
15 
3 
Parental perceived illness of child 
Mildly sick 
Fairly sick 
Very sick 
 
4 
10 
7 
* 23 parents were interviewed in 21 families 
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Table 14 Details of the qualitative interviews 
 
* The names are pseudonyms 
 
Participant 
(parent) names*  
Child gender Child age 
when had ILI 
(years) 
Reasons for 
interview 
Interview 
date 
Interview 
venue 
Jessica Female 1.2 Otitis media 10/11/2010 Hospital 
Ronald Male 2.3 Otitis media 31/08/2010 Hospital 
Cory Male 2.7 Child infected 
the whole 
family 
31/08/2010 Hospital 
Daisy Male 2.0 Otitis media 06/09/2010 Phone 
Betty Female 3.1 Otitis media 07/09/2010 Hospital 
Penny Male 1.8 Otitis media 10/09/2010 Hospital 
Yvonne Male 1.2 2 ILI episodes 
in a month, 
had ILI >2 
weeks 
10/09/2010 Hospital 
Laura Female 2.3 Otitis media 13/09/2010 Phone 
Sue Male 2.9 Admitted to 
hospital 
13/09/2010 Phone 
Eva Male 0.9 Had ILI >2 
weeks 
15/09/2010 Hospital 
Olivia Male 1.1 Otitis media 17/09/2010 Participant’s 
home 
Fiona Male 1.1 Otitis media 
and admitted 
to hospital 
20/09/2010 Hospital 
Irene Female 2.8 Otitis media 23/09/2010 Phone 
Nancy Female 3.2 Child infected 
the whole 
family 
24/09/2010 Participant’s 
home 
Georgie Female 1.7 Pneumonia 
and admitted 
to hospital 
05/10/2010 Participant’s 
home 
Karla Female 3.2 2 ILI episodes 
in a month 
12/10/2010 Phone 
Trish Female 1.8 Otitis media 22/10/2010 A park near 
the 
participant’s 
home 
Heather Male 2.0 Had ILI >2 
weeks 
25/10/2010 University 
where the 
parent studied 
Margaret Male  3 ILI episodes 
in 2 months 
29/10/2010 Phone 
Amy & Aaron Female 1.9 Had ILI >2 
weeks 
01/11/2010 Participants’ 
home 
Vanessa & 
Victor 
Male 3.1 Otitis media 03/11/2010 Participants’ 
home 
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Five themes emerged: (1) sudden changes in daily life; (2) social isolation and relationship 
changes; (3) emotional impact; (4) importance of family and friends; and (5) interaction with the 
medical system (Table 15). While the themes were distinctly categorised, they were also inter-
related and associative. Figure 15 shows a diagram of their relationships. All names used in the 
quotes below are pseudonyms.   
 
Table 15 Themes emerged from the interviews  
Themes Related categories (including but not limited to) 
1. Sudden changes in 
daily life 
- Disruption of normal routine 
- Coping with difficult behaviours of sick child 
- Health of family members 
- Maintaining energy levels during the day 
- Managing work, household chores, and looking 
after family 
- Impact on siblings of sick child 
 
2. Social isolation and 
relationship changes 
- Cancellation of activities for sick child and family 
- Worry about bringing sick child out of home 
- Less quality time with partner and other children 
- Shorten trips to buy necessities 
 
3. Emotional impact - Worry about child’s illness and family’s health 
- Frustration about maintaining normal life routine 
- Feeling of isolation due to decreased social 
activities 
- Stress from work and increased household chores 
 
4. Importance of family 
and friends 
- Practical support from extended and immediate 
family 
- Emotional support from friends 
 
5. Interaction with the 
medical system 
- Experiences of visiting a doctor 
- Trust in doctor 
- Convenience of seeing a doctor 
- Perceptions of their own capability 
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Figure 15 Relationship between the emergent themes 
 
 
 
(1) Sudden changes in daily life 
The Australian Government recommends children with influenza or a cold to stay home until they 
are well enough to attend childcare centres.
190, 191
 Since the participants were mostly working 
parents, the most immediate impact was to make rapid arrangements for care. Conflicts with work 
were commonly reported. For parents who stayed at home looking after the sick child, some 
expressed difficulty in coping with the child’s difficult behaviours. This resulted in physical and 
mental exhaustion for some. 
You can't even go to the toilet by yourself.  When she was sick, I'd have to 
carry her into the bathroom with me, put her on the floor…. So you don't have 
even five seconds just for yourself to recharge your batteries. 
(Georgie, mother, working part-time, aged 35) 
 
For some, the frustration about their sick child’s behaviour appeared to be a larger emotional 
impact than worrying about the sick child’s health. 
Causes 
Reduces 
Inter-relate 
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I’m absolutely sick of whatever phase Peter’s (child) going through, it’s just so 
unpleasant. When he’s not sick, he’s just gorgeous to be around, but when 
he is sick he’s just a monster.  
(Cory, father, working full-time, aged 34) 
 
Lack of sleep and feeling tired were the most universal impacts described by the parents. Mothers 
particularly often chose to sleep with the sick child, which increased the risk of being infected. A 
mother had this experience after she was infected by her sick child:  
I think if you're unable to sleep properly, either because you're in pain, or 
you're attending to your children who are in pain, you really shouldn't be 
driving in my opinion – I've nearly had a car accident, you're not fully alert, 
and you are a hazard to society. 
(Nancy, mother, working part-time, aged 38) 
 
A number of parents nominated the impact on work as one of the largest daily life disturbances, 
persisting even after the child recovered, as parents who took time off from work to look after the 
child often had to compensate their work time after the child recovered. The most extreme case 
was a father who described losing his job due to the child’s accumulated ILI episodes:  
They (managers) said they are going to take disciplinary action - you don’t 
have sick leave left ….when I actually contacted the union about that, the 
union contacted the manager... So I was in trouble for being a “trouble 
maker”… Because it has totally impacted on my career, a job went out of the 
window. It was $35 / hour and it went down to $19 / hour.  
(Ronald, father, working full-time, aged 37) 
 
Relationships with employers varied in the interviews. Some mentioned employers were 
demanding and expected parents to take as little sick leave as possible; while some appreciated 
how considerate and thoughtful their employers were, particularly if employers were parents 
themselves. Parents who have supportive employers seemed less stressed. 
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(2) Social isolation and relationship changes 
Nearly all families reported considerable change in social dynamics and communication within and 
outside the family. Common descriptions were ―homebound‖ and ―isolated‖. Trips to buy 
necessities were short and brief to minimise the time outdoors. Parents would stay home to avoid 
infecting friends or relatives. Activities were missed including family gatherings, birthday parties, 
mothers’ group, and recreation for parents, the sick child, and siblings. 
Because she (child) was so unwell, I’ve been trying to keep away from 
people, so I haven’t socialised since really. 
(Jessica, mother, working part-time, aged 33) 
 
Half mentioned worsened relationships and more arguments with partners. Communication was 
mainly about sharing responsibilities and ways to cope with the sick child. Some admitted they 
were less patient toward their partners, while others perceived their full time working partners were 
less understanding, which further increased their burden. 
  
Reports about impact on healthy siblings of the sick child varied. Some had to miss school or 
activities while parents stayed home and cared for the sick child. For older siblings, they were 
generally more understanding when the parents explained the situation to them. For younger 
siblings, there was mention of jealousy and bad behaviour.  
He (sibling) asked if he could have some friends over to play, and I 
said, 'no certainly not' and also we didn't want to spread the bugs 
around as well – so you know I tried to limit the contact that I had with 
other families in case I had. 
(Nancy, mother, working part-time, aged 38) 
 
(3) Emotional impact 
The factors contributing to emotional impact are summarised in Figure 16. Although worry about 
the sick child was the most direct emotional impact, the source of impact was not limited to the sick 
child’s illness only, but from a myriad of other factors such as the changes in their social life or 
normal life disruptions. Illness severity did not appear to be directly associated with worry. Rather, it 
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depended on the parents’ previous experience in handling the child’s illnesses. Worry about family 
members being infected was frequently discussed and mothers in particular expressed not wanting 
to be sick so they could continue looking after the family. 
Figure 16 Factors influencing emotional impact on parents 
 
Parents wanted to stay home to care for the sick child but the inflexibility of arranging time, due to 
work commitments, exacerbated their worry. Taking time off work stressed parents as they did not 
want to pile up their work and burden their colleagues and employers.  
It puts a strain on everybody's relationship, and to be honest nobody 
understands.  I feel like I wish somebody understood how I felt.  They don't 
care – well not that they don’t' care, but they don't understand how to care, 
and there's nothing they can do. 
(Heather, mother, full-time student, aged 39) 
 
The feeling that you can't cope, like you've got to find this resilience, and 
you've got to wake up and think 'I've got to get through the day' – it's a very 
hard and heavy feeling and you know as a Mum you've just got to get on with 
it, because there's no-one else who's going to look after you if you get sick. 
(Karla, mother, not working, aged 34) 
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The feeling of guilt existed in a few parents who consistently wondered whether they had done 
something or had forgotten to do something which made their child get sick. One mother became 
sick during the child’s ILI episode and felt guilty about being unable to care for the child.  
  
(4) Importance of family and friends 
Help from family and friends reduced the daily life and emotional impact on the parents. Support 
from extended family tended to be more practical, such as helping with household chores, looking 
after the sick child while the parents were working, and picking up other children from school.  
I don't know how we would have got through the last fortnight without her 
(Vanessa’s sister). 
(Vanessa, mother, working full-time, aged 33) 
 
Some parents who did not have an extended family living in the same city considered moving 
closer to their parents or parents-in-law, so that they could have a ―backup‖ whenever their child 
was sick.  
 
Emotional support by friends was seen as equally important. This allowed the participants to share 
experiences and obtain advice about coping with sick children since most of the friends had young 
children.  
I have another friend who has a child who is a bit older than him, who tends to 
have some chest problems often as well and talking to someone else about 
'what are you going through' and 'how are you dealing with this' is a support – 
you know, having someone to discuss his problems with – and that has been 
a big support with all the sickness that he's had – just to talk to someone else 
who had gone through similar issues, and you know you've got a sympathetic 
ear, or you've got some suggestions that they throw to you – so that is 
definitely helpful. 
(Fiona, mother, working part-time, aged 34) 
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(5) Interaction with the medical system 
Apart from the perceived severity of the child’s illness, seeking medical help depended on trust in 
doctors, convenience of seeing a doctor, and perceptions of their own capability. Trust in doctors 
referred to the trust in individual doctors as a person and trust in the medical profession in general. 
Parents who had a family doctor tended to spontaneously seek help from them. For some, the act 
of seeing the doctor or even just booking an appointment was reassuring. Convenience of seeing a 
doctor was also a factor as parents were either deterred from seeking medical consultation due to 
limited availability, or were forced to consult unfamiliar doctors with better availability and location. 
The waiting process was also unpleasant for some parents. 
That's a frustrating process at the GP, because it takes so long to see the 
GP.  Like when we go we have to wait at least an hour every time we go 
there, so even that puts me off going. 
(Fiona, mother, working part-time, aged 34) 
 
Since ILI is a common acute illness which a child may have experienced more than once, the 
candidate has observed that parents with more than one child or those whose child experienced a 
more severe ILI previously tended to appear calmer and more in control. In the interviews, these 
parents often related their experiences faced in this current ILI episode and justified their actions 
with respect to their previous experiences (for the same sick child or other siblings). As more 
experienced parents, they knew what to expect how to deal with the child and their own emotions.  
 
Positive impact  
While the majority mentioned negative impact on their quality of life during their child’s sick period, 
four parents mentioned the lethargy of their sick child gave them more undisturbed time for 
sleeping, relaxation, or work than at normal times.  
When he's sick, I actually get to relax, he just wants to lay around. If you'd 
come here on the Friday (when child had severe ILI), he'd have been on the 
lounge watching a movie, and I'd have been sitting out there having a coffee 
and reading the paper.  
(Olivia, mother, working part-time, aged 41) 
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5.4 Discussion 
In this study, a child’s ILI sometimes had considerable psychological and social impact on his/her 
caregivers, through disruptions in normal life routine, social isolation, and stress in coping with the 
sick child. It also had an economic impact through work absenteeism, cancelled appointments, and 
deterioration in health and energy levels which they were too weak to work. Practical support from 
extended family and emotional support from friends help in maintaining normal life routine. 
Decision making for medical consultation does not only depend on the child’s illness severity, but is 
affected by practical factors and parental attitudes. 
 
Our qualitative findings are supported by quantitative studies which have reported that parents lost 
0.5 to 4.8 days for each child’s influenza or ILI episode.
24, 27, 29, 30, 36, 191
 However, studies often 
measure socio-economic impact of influenza or ILI in terms of productivity loss, and not indicators 
such as reduced sleep and leisure activities, also shown to be important to the participants in this 
study. It would be worthwhile to quantify these factors in future studies. The results of this study 
corroborate with those in the quantitative survey (Chapter 4), which participants had to wake up 
frequently during the night, had decreased quality of employment and housework, were stressed 
and worried, and had reduced outings and leisure. The results also corroborate the themes 
identified in the development of two validated disease-specific caregiver QoL questionnaires for 
children with ear-nose-throat infections and acute otitis media.
105, 106
 The common themes included 
changes in sleeping patterns, daily activities, and cancellation of family activities.
105, 106, 175
 These 
common findings demonstrate that different acute illnesses have similar impacts on caregivers. 
The impacts are not long-lasting, yet parental QoL decreases drastically and abruptly. 
 
Doctor consultation was found to reduce anxiety and lowered the emotional impact on parents. 
While accessibility was found to be the main reason for delaying consultation, a UK study reported 
that parents of children with acute illness maybe anxious about their ―good parent‖ identity being 
challenged, thus delaying consultation.
192
 Since the sudden onset of symptoms made appointment 
booking difficult for parents, practical and emotional support from friends and family were seen as 
critical in minimising the daily life impact and moderating the anxiety. Interestingly, parents with 
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more children appeared to be more self-confident and were less likely to seek help from doctors. 
This pattern of health-seeking behaviour suggests that the commonly used indicator of illness 
severity, by determining the frequency of medical consultations,
25, 28
 may be inaccurate. 
 
This study adds value to existing quantitative studies measuring the socio-economic burden of 
influenza or ILI. While the majority of those studies are retrospective reviews of hospital records or 
evaluations of economic impact, this study describes the actual experiences of the caregivers and 
addresses impacts in-depth and with open questions, which cannot be achieved by pre-determined 
quantitative estimates of disease burden. Hence, a qualitative approach enables identification of 
impacts, which quantitative studies may have otherwise neglected. This study identifies a number 
of sources, such as worry about sick child, stress related to work, sudden changes in daily life, and 
lack of support. While ILI can vary widely in duration or severity, the types and extent of impact on 
parents and the whole family may also be unpredictable, and the incidence of influenza indicates a 
density of impacts across populations. Ultimately, the control of influenza is aimed, not just at cost 
savings, but at alleviating its impact on society’s well-being. Hence, it is important to systematically 
consider such endpoints. 
 
This study has some limitations. First, it was impossible to follow the traditional grounded theory 
sampling approach to collect and analyse data concurrently due to the short influenza season and 
narrow time frame for interview recruitment. This was complemented by conducting a preliminary 
analysis after each interview, so that the interviewer knew when to prompt the participants in future 
interviews. Second, including only severe ILI cases meant the study captured the most serious 
impacts of ILI and the findings may not represent the strength of impact across a population where 
ILI may vary in severity. However, this type of intensity sampling enabled better highlight of the 
types of impacts.
28
  
 
The findings of this study will be applicable to caregivers of children, particularly working parents, 
living in developed countries particularly where there is increasing fragmentation and less 
connection to family support networks. The results will also assist in the development of a disease-
specific questionnaire to measure the QoL of parents of children with ILI.  
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6. Quality of life for parents of children with influenza-
like-illness: development of Care-ILI-QoL  
The systematic review in Chapter 2 confirmed that there are no existing ILI-specific caregiver QoL 
questionnaires designed for the purpose of measuring parental QoL. Therefore this chapter first 
describes the procedures of developing an ILI-specific caregiver QoL questionnaire from the 
findings of the quantitative survey and qualitative interviews; this is followed by a description of the 
administration of the questionnaire. Next, the procedures for item reduction and validation are 
presented, and the results are discussed. The findings of this study were first written in the form of 
a journal manuscript, which has been revised and resubmitted to the Quality of Life Research 
Journal (Appendix 5). 
 
6.1 Aim and research questions 
This chapter aims to describe the development and validation of Care-ILI-QoL, an ILI-specific 
caregiver QoL questionnaire. The research questions are: 
(1) What are the procedures for developing Care-ILI-QoL? 
(2) Is Care-ILI-QoL valid, reliable, and responsive? 
 
6.2 Methods 
6.2.1 Development of Care-ILI-QoL 
The conceptual model for the development of Care-ILI-QoL 
Integrating the findings from the quantitative survey and qualitative interviews, a conceptual model 
was established to provide an overview of the factors associated with the concept of parental QoL 
when a child is affected by ILI (Figure 17).  
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Factors affecting parental QoL 
 
 Aspects of parental QoL 
 
Figure 17 Conceptual framework for the development of Care-ILI-QoL 
 
Chapter 4 identified the ―total time spent for caring child‖ and ―ILI severity‖ as major factors 
influencing parental QoL. In Chapter 5, practical and emotional support from family and friends 
were found to be important factors in alleviating parental QoL changes (indicated by broken 
arrows). The themes generated from the qualitative interviews in Chapter 5 were ―sudden changes 
in daily life‖, which included daily life disturbance, physical health, or work; ―social isolation and 
relationship changes‖, which included the parents’ social activities and relationships with partner 
and other children in the household; ―interaction with the medical system‖, which involves the 
parents’ time spent in booking and attending appointments and medical consultations; and 
―emotional impact‖ is a result of all types of aspects mentioned above. These were the most 
common changes described by the parents (indicated by the solid arrows). Although financial costs 
did not appear to be a concern for parents, the candidate decided that it should still be included as 
a factor because it involves both medical expenses as well as loss related to work absenteeism or 
Physical health 
Social life 
Emotions 
Work 
Financial costs 
Daily life disturbance 
Partner and children in 
household 
Support 
ILI severity Total time 
spent caring for 
child  
Parental QoL of 
children with ILI 
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financial expenses for other activities. Although the arrows individually point to each domain, the 
domains are inter-related and can exert a synergistic impact on QoL via interactions with each 
other.  
 
Item generation for Care-ILI-QoL 
The items of the Care-ILI-QoL instrument were generated by reviewing existing questionnaires, the 
quantitative survey (Chapter 4), and qualitative interviews (Chapter 5). The existing questionnaires 
include the AOM questionnaire developed by Dube and colleagues
105
 presented in the systematic 
review (Chapter 2), and the PAR-ENT-QoL questionnaire
106
 used in the quantitative survey 
(Chapter 4). These were the only two disease-specific questionnaires for acute illness identified at 
the time this study was conducted. Themes generated from the caregivers’ experiences in the 
qualitative interviews informed the development of Care-ILI-QoL domains and items. Any aspects 
in life affected by the child’s ILI that appeared in the interviews were listed, and were then 
compared with the PAR-ENT-QoL and AOM questionnaires to check for any similarities. Devising 
items in these ways ensures content validity. Figure 18 shows the item generation process. 
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Figure 18 Flow chart showing the item generation process of Care-ILI-QoL 
 
Preliminary draft 
In the preliminary draft, all possible items mentioned in the qualitative interviews which affected the 
participants’ QoL were listed for possible inclusion. Initially 49 items were proposed. These were 
then categorised under 8 domains according to item content, namely: daily life disturbance; 
physical; social; emotional; work; financial; partner and other children in the household; and 
support. Iterations of the draft were discussed and modified by consulting supervisors, 
paediatricians, a social scientist, and the research team. The draft was then reduced to 26 items 
covering 4 domains: Daily Life Disturbance; Social & Physical; Satisfaction; and Worry. Apart from 
the 26 items, 7 additional questions were included to assist validity testing. They were: perceived 
illness severity of the child; stressful events that happened in the past week; whether respondent 
was infected by the child; self-perceived illness severity; whether other family members were 
Devise items from 2 existing 
questionnaires, findings from qualitative 
interviews and quantitative survey  
Discussion with supervisors, 
paediatricians and social researchers. 
Iterations of drafts  
26 items 
4 domains 
7-point scale 
 
Preliminary draft  
49 items 
8 domains 
9-point scale 
 
Cognitive interviews with 7 parents and 
3 public health staff 
Final draft for data collection 
25 items 
4 domains 
7-point scale 
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infected by child; perceived illness severity of other family members; and overall perceived QoL in 
the past week. Table 16 shows the structure of the Care-ILI-QoL preliminary draft and the rationale 
for the items selected. 
 
Table 16 The structure of Care-ILI-QoL preliminary draft 
Item Rationale 
Q1 Interview date Ascertainment of time point 
Q2 Child’s name Unique identification 
Q3 Does the caregiver live with a 
partner? 
To screen if Q10.6 is applicable 
Q4 Does the caregiver have any 
other child(ren)  
To screen if Q10.5 is applicable 
Q5 Respondent relationship with 
child 
Basic information 
Q6 Stressful events that happened 
in the past week  
-None 
-Grief for loss 
-Expecting another family member 
-Health deterioration 
-Unemployment 
-Financial loss 
-Accidents 
-Other 
To ensure the QoL change was more likely to be due 
to the child’s illness rather than other events in life. 
Some articles excluded respondents who encountered 
major life stress in the analysis
101, 111
 or reported the 
proportion of respondents encountering major life 
events other than the child’s illness
96
 
 
Q7 Perceived child’s illness 
severity 
-Not sick 
-Mildly sick 
-Fairly sick 
-Very sick 
-Extremely sick 
To test for discriminant validity 
Perception of disease severity was associated with 
QoL in the quantitative survey and in other studies
92, 97, 
105
 
Daily Life Disturbance (Scale: 1=Very difficult; 5=Neutral; 9=Very easy) 
Q8.1 Normal daily activities Finding from the qualitative interviews and other 
studies
105, 106
 Q8.2 Buy food or necessities 
Q8.3 Do housework or work 
around the house 
Common finding in the qualitative interviews and other 
studies.
99, 106
 Workload in housework increased when 
child was sick 
Q8.4 Cope with sick child’s 
behaviour 
Issues about coping with the child’s unpleasant 
behaviour was a common finding in the qualitative 
interviews 
Q8.5 Arrange for people to look 
after sick child 
Common finding in the qualitative interviews. Related 
to sudden arrangements and disruption of normal 
plans 
Q8.6 Bring child to see doctor Qualitative interviews showed that some caregivers 
found that the trip/s to the doctor was inconvenient 
Q8.7 Get enough sleep at night 
The most common finding in the qualitative interviews Q8.8 Maintain energy levels during 
the day 
Q9 Employed when child was sick 
(Yes/No) 
To screen if Q9.1 is applicable 
Q9.1 Cope with job when child was 
sick 
To assess QoL in terms of the impact of ILI on work; 
also a finding in the qualitative interviews 
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Item Rationale 
Social & Physical (Scale: 1=Very dissatisfied; 5=Neutral; 9=Very satisfied) 
Q10.1 Social life with friends and 
relatives A number of interview participants in the qualitative 
interviews expressed that they missed out on leisure 
activities or friend/ relative gatherings 
Q10.2 Amount of personal or 
leisure time 
Q10.3 The time with family 
Q10.4 Amount of time out of the 
house 
Common finding in the qualitative interviews. Family 
outings cancelled/ postponed/ split into 2 groups 
Q10.5 Relationship with other 
children 
Finding in the qualitative interviews. Some interview 
participants said they had to spend more time caring for 
sick child, and concern that the other child might be 
neglected 
Q10.6 Relationship with partner Finding in the qualitative interviews. Interview 
participants tended to be less patient with each other, 
conversation was commonly about practical issues and 
problem-solving only 
Q10.7 Relationship with friends To assess QoL in terms of social life and relationship 
impact on caregivers 
Q10.8 Relationship with employer Common finding in the qualitative interviews. Many 
reported impact on work was one of the largest impacts 
Q10.9 Physical health in the past 
week 
A number of interview participants expressed that their 
physical health deteriorated due to ILI or exhaustion in 
caring for the sick child 
Infection in the family 
Q11 Infected by child (Yes/No) 
To ascertain whether respondents who were infected by 
their child had lower QoL 
Q12 Self-perceived sickness 
-Not sick 
-Mildly sick 
-Fairly sick 
-Very sick 
-Extremely sick 
Q13 Other family members 
infected by child (Yes/No) 
Q14 Perceived sickness of family 
member(s) 
-Not sick 
-Mildly sick 
-Fairly sick 
-Very sick 
-Extremely sick 
Satisfaction (Scale: 1=Very dissatisfied; 5=Neutral; 9=Very satisfied) 
Q15.1 Feelings being understood 
when child was sick 
To ascertain the subjective feeling of the caregiver if 
he/she had adequate support 
Q15.2 Practical support from 
family 
Finding in the qualitative interviews. Physical and 
emotional support from family, especially parents of 
caregivers, were very helpful Q15. Emotional support from 
family 
Q15.4 Emotional support from 
friends 
Finding in the qualitative interviews. Friends were 
important in giving emotional support, especially when 
caregivers were confined at home with sick child 
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Item Rationale 
Worry  (Scale: 1=Very worried; 9=Not at all worried) 
Q16.1 Worry about child’s illness The most direct source of emotional impact on 
caregivers 
Q16.2 Worry about sick child 
infecting you and the family 
Finding in the qualitative interviews 
Q16.3 Worry about bringing sick 
child out to meet other people 
Q16.4 Worry about medical 
expenses, other extra costs or 
time for sick child 
To ascertain the financial impact on caregivers’ QoL 
Perceived QoL 
Q17 Perceived QoL in the past 
week 
1=Much worsened 
5=Unchanged 
9=Much improved 
For correlation with items/domains and testing for 
construct validity 
 
It is recommended that questionnaires should not exceed the reading skills of a 12-year-old (Grade 
6) so that they are easily understood and can include respondents of various literacy levels.
85
 The 
readability function in Microsoft Word showed that the preliminary version of Care-ILI-QoL had 
Flesh Reading Ease of 81% and a Flesh-Kincaid Grade Level of 3.6, which was within the 
recommended level.   
 
Scaling 
A 9-point Likert scale was chosen for the preliminary draft after reviewing the current literature and 
questionnaires in Chapter 2. The choice of an odd rather than an even number of categories 
accommodated neutral responses. While 5-point and 7-point Likert scales were more commonly 
used in other questionnaires, a 9-point Likert scale was chosen here as it more closely resembled 
a continuous scale to allow more detailed distinctions and to more accurately capture respondents’ 
feelings.  
 
Items under Daily Life Disturbance domain ranged from ―Very difficult‖=1 through ―Neutral‖=5, to 
―Very easy‖=9. Items under Social & Physical and Satisfaction domains ranged from ―Very 
dissatisfied‖=1 through ―Neutral‖=5, to ―Very satisfied‖=9. Items under the Worry domain ranged 
from ―Very worried‖=1 to ―Not worried at all‖=9.  
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Computer tools to construct Care-ILI-QoL 
A tool specifically for creating questionnaires, the KeyPoint Survey Software version 5.5 by 
Cambridge Software Publishing,
193
 was used to construct Care-ILI-QoL. Using this tool, items could 
be formatted easily with a number of response format options, e.g. multiple choice, ranking, drop-
down box, open-ended etc. Existing tools for creating questionnaires such as Google Docs and 
Survey Monkey allow web-based surveys only, whereas the KeyPoint Survey Software enables 
both paper- and web-based surveys to be created.  
 
Cognitive interviews 
It was important to ensure respondents interpreted the items in the same way as the questionnaire 
developers did, i.e. face validity.
85
 Face-to-face cognitive interviews were conducted with 7 parents 
of children aged one to five and with 3 public health staff between the 3
rd
 and 10
th
 of May 2011. 
The Care-ILI-QoL questionnaire was administered to the parents, followed by a feedback session 
to identify any problems in understanding or completing the survey. The following were discussed 
during the feedback session: clarity of instructions and items; ease in rating; relevance and logic of 
items; and length of the questionnaire.  
 
In general, the preliminary draft was found to be satisfactory using these measures. All parents felt 
that the instructions were clear. The majority agreed with the content, relevance, and order of the 
items, while one considered the item ―relationship with partner‖ to be somewhat intrusive. One 
expressed concerns about the length of the questionnaire. All believed it would be more logical to 
invert the scale, i.e. a higher rating indicating larger impact on QoL/worsened QoL. Different views 
were expressed regarding the number of scale categories, 3 parents were satisfied with the 9-point 
scale, while 4 preferred a 5- or 7-point scale. The Care-ILI-QoL questionnaire was then modified 
accordingly. Table 17 shows the changes made to the preliminary version after the cognitive 
interviews. 
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Table 17 Changes made to the preliminary version of Care-ILI-QoL after the cognitive 
interviews 
 
Before cognitive interviews After cognitive interviews 
9-point scale 7-point scale 
Higher rating indicated less impact/higher QoL Inverted 
Labels of the options in the Social & Physical 
domain were ―Very dissatisfied‖, ―Neutral‖, and 
―Very satisfied‖  
Changed to ―Much improved‖, ―Same as 
usual‖, and ―Much worsened‖ 
Labels of the options in the Satisfaction domain 
were ―Very dissatisfied‖, ―Neutral‖, and ―Very 
satisfied‖ 
Changed to ―Very satisfied‖, ―Neither 
satisfied nor dissatisfied‖, and ―Very 
dissatisfied‖ 
Q17 One of the labels of the options in the item 
―Overall quality of life‖ was ―Unchanged‖  
Changed to ―Same as usual‖ 
Q6 The item ―Stressful events happened last 
week‖ appeared in the beginning of the 
questionnaire 
Moved to Q17 
Q10.1 The item ―Social activities with your 
friends or relatives‖   
Changed to Q9.1 ―Social life with your 
friends or relatives‖ 
Q10.3 The item ―How satisfied were you about 
your time with your family?‖ 
Deleted 
Q10.1-10.9 started with ―How satisfied were you 
about…‖ 
Changed to ―How did you feel about…‖ 
Q10.7 The item ―relationship with your friends‖  Moved to Q9.2 
Q11 The items ―Were you infected by your 
child?‖ and Q13 ―Did anybody else in the family 
get infected by your child?‖ 
Changed to  
Q10 ―Did you have ILI in the past week?‖ 
and  
Q12 ―Did anybody else in the family have 
ILI?‖ 
Q15.2 and 15.3 ends with ―…which includes 
your extended and immediate family?‖ 
Deleted 
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6.2.2 Data collection 
This study was a part of a randomised controlled trial (RCT) investigating the medical, economic, 
and social benefits of vaccinating young children against influenza at childcare centres in Sydney, 
Australia. Appendix 18 shows the Care-ILI-QoL used for data collection. 
 
Participant recruitment and inclusion criteria 
Parents were recruited before the influenza season between 29
th
 March and 22
nd
 July 2011. The 
candidate and the research team (comprising of doctors, nurses, PhD and medical students) 
visited 48 childcare centres in Sydney, Australia, covering regions of varying socio-economic 
status. The recruitment process was similar to that of the quantitative survey described in section 
4.2.2 on page 49.  
 
If the parent was willing to participate, the candidate (or the research team) screened the child’s 
eligibility by phone, using the same criteria as stated in section 4.2.2 on page 50. If the child was 
deemed eligible for the study, the candidate booked a time slot at the parent’s earliest convenience 
for the parent and the child(ren) to come to the hospital. A participant information sheet was given 
to the parent, any concerns and questions were discussed before he/she signed to give consent. 
Demographic details of the child, the parent, and the family were collected. The child was then 
randomised (in a 1:1 ratio) to receive either seasonal influenza vaccine or Hepatitis A vaccine.  
 
Parents received fortnightly reminders by e-mail, text message or telephone during the influenza 
season (from May to October 2011) to call the researchers if their child developed an ILI, defined 
as: fever ≥37.8°C or feverishness according to the parents’ judgement, plus runny nose or sore 
throat or cough.
171, 172, 194
 Once a child was reported to have an ILI, the parent collected nose 
and/or throat swabs to test for any influenza or other respiratory viruses. The details and 
procedures of collecting swabs are described on section 4.2.4 on page 57. 
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Questionnaire administration 
The questionnaire was administered by telephone. This was carried out by the same method as 
described for the follow-up ILI interviews in section 4.2.4 on pages 56 and 57, except that baseline 
interviews were not conducted in this case. Again, the SF-12v2 Acute form was chosen as a 
comparative instrument to demonstrate concurrent validity. Details of the SF-12v2 Acute form are 
in section 4.2.3 on pages 54 – 56. 
 
Approximately 2 weeks (12 – 16 days) after the interview was conducted, the candidate phoned the 
parents again (referred to as the ―recovered interview‖ hereafter). The purpose was to test for the 
responsiveness of Care-ILI-QoL by comparing the QoL changes when the child had an ILI and 
after recovery. Firstly, the parent was asked to recall the exact dates when the symptoms 
disappeared. The child was considered recovered if the symptoms (with the exception of dry 
cough) had been absent for 3 days or more. If the symptoms had not resolved or had symptoms 
ended within 3 days of the phone call at 12 – 16 days, the candidate waited for approximately 
another 1 – 2 weeks before phoning the parent again to conduct the recovered interview. If the 
child was deemed as recovered, the recovered version of Care-ILI-QoL questionnaire and SF-12v2 
Acute form were administered.  
 
The recovered version of Care-ILI-QoL was identical to the one used in the ILI interview, however 
items pertaining to the following matters were deleted (not applicable): arrangements for people to 
look after your sick child; bringing the child to see the doctor; how worried were you about your 
child’s illness; how worried were you that your sick child would infect you or your family; how 
worried were you about bringing your sick child out to meet other people; and how worried were 
you about your medical expenses, any other extra costs or time for your sick child.  
 
Sample size calculation 
The estimated sample size was calculated using the sample calculation software, PS Power, and 
Sample Size Calculations Version 3.0,
195
 based on the PAR-ENT-QoL and SF-12v2 Acute form 
scores from Chapter 4. The mean PAR-ENT-QoL Total QoL was 60.99 for ILI group, and 84.05 for 
non-ILI group (section 4.3.1 on page 68). Their mean score difference was 23.06, and standard 
  
112 
 
deviation of the difference between the matched pairs was 27.66. For a Type 1 error probability of 
0.05 and 90% power, the study needed to have a minimum 17 subjects in order to reject the null 
hypothesis, i.e. parental QoL of the ILI and non-ILI group were not significantly different.  
 
The mean SF-12v2 Acute form Mental Component Summary score was 45.67 for the ILI group, 
and 53.66 for the non-ILI group (section 4.3.1 on page 71). The difference was therefore 7.99, and 
the standard deviation of difference of the matched pairs was 11.57. For a Type 1 error probability 
of 0.05 and 90% power, the study needed to have a minimum of 24 subjects to be able to reject the 
null hypothesis. After conducting these statistical tests, the larger sample size was adhered to, 
namely, a minimum of 24 respondents was taken as the requirement for this study. 
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6.3 Results 
6.3.1 Demographics 
Of the 125 children enrolled in the study, 55 had at least one episode of ILI (33 males), with a total 
of 75 ILI episodes in the follow-up period. Of the 14 children with more than one ILI episode, 10 
had two episodes, 3 had three episodes, and 1 had five episodes. Of the 55 children, 10 had 
laboratory-confirmed influenza (6 with influenza A(H1N1)pdm09; 2 with AH3N2; and 2 with 
influenza B). Respondents were mostly mothers (95%, 52/55) with a mean age of 33 years. 
Respondents themselves also experienced an ILI associated with 30 of the 75 recorded ILI 
episodes in children (40%). Table 18 shows the characteristics of the respondents and their child 
who had an ILI.  
 
Table 18 Characteristics of children who had ILI and their respondents in 2011 
Southern hemisphere influenza season 
n=55 Number (%) 
Respondent relationship to child 
Father 
Mother 
 
3 (5) 
52 (95) 
Respondent age in years 
20-24 
25-29 
30-34 
35-39 
40-44 
Range: 24-41; Mean: 33 
1 (2) 
8 (15) 
26 (47) 
17 (31) 
3 (6) 
Respondent highest education level 
High school completion 
Vocational education diploma 
University or above 
 
5 (9) 
9 (16) 
41 (75) 
Marital status 
Married 
De facto 
Divorced/Separated/Widowed 
 
49 (89) 
4 (7) 
2 (2) 
Gross annual household income (USD)* 
52,000 or below 
52,001-104,000 
104,001-156,000 
156,001-208,000 
208,001 or above 
Unknown 
Range: 36,400-247,000; Mean: 130,170  
4 (7) 
11 (20) 
23 (42) 
9 (16) 
6 (11) 
2 (4) 
Respondent worked outside home 
Yes 
No 
Maternity leave 
 
36 (66) 
12 (22) 
7 (13) 
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n=55 Number (%) 
Number of ILI episodes for child 
1 
2 
3 
4 
5 
 
40 (73) 
11 (20) 
3 (5) 
0 (0) 
1 (2) 
Child’s ILI duration (days) 
1-7 
8-14 
15-21 
22-28 
>28 
Missing 
 
22 (40) 
15 (27) 
4 (7) 
3 (5) 
10 (18) 
1 (2) 
Child gender 
Male 
Female 
 
33 (60) 
22 (40) 
Child age (months) 
<12 
12-<24 
24-<36 
36-<48 
>48 
Range: 8-49 months; Mean: 27 months 
6 (11) 
18 (33) 
14 (26) 
16 (29) 
1 (2) 
Perceived severity of child’s illness (first 
ILI episode only) 
Not sick 
Mildly sick 
Fairly sick 
Very sick 
Extremely sick 
 
 
1 (2) 
16 (29) 
25 (46) 
11 (20) 
2 (4) 
Percentages may not add up to 100% due to rounding to whole integers 
* 1USD = 1.05 AUD (Source: International Monetary Fund, 2011) 
 
6.3.2 Distribution of Care-ILI-QoL scores 
Scores from Care-ILI-QoL were inverted before data analysis so as to be consistent with the SF-
12v2 Acute form, in which a higher score indicated better QoL. Figure 19 shows the distribution of 
the scores for each item. Parents of the sick child were affected most in the Daily Life Disturbance 
domain compared with other domains. More than 60% of the respondents indicated a worse QoL in 
terms of items pertaining to the following during the child’s sick period: carrying out normal daily 
activities (72%); perceived overall QoL (69%); carrying out housework or work around the house 
(68%); the amount of time out of the house (68%); having enough sleep (65%); and the amount of 
personal or leisure time (60%).  
 
Out of the 75 ILI episodes recorded by respondents, items that were the most stable were 
relationship with friends (unchanged for 71% of respondents) and partner (unchanged for 64% of 
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respondents). In terms of satisfaction levels with different sources of support, parents were the 
most satisfied with the support from family and friends, with 27% satisfied with the practical support 
from family; 25% satisfied with the emotional support from family; and 20% satisfied with emotional 
support from friends.  
 
Out of the 75 ILI episodes recorded by respondents, respondents of 23 ILI episodes indicated that 
they experienced stressful events in the past 2 weeks other than the child’s ILI episode (31%). The 
stressful events were mainly related to their own health or family members’ health (n=11); family 
issues, such as moving house (n=7); work (n=6); or having a newborn in the family (n=2).  
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(a) 
 
(b) 
 
(c) 
 
(d) 
 
Each section of the bar shows the proportion of respondents for each ranking (n=75).  
0% 20% 40% 60% 80% 100%
Cope with job
Maintain energy levels
Enough sleep
Bring the child to see a doctor
Arrange people to look after sick…
Cope with sick child’s behaviour 
Housework or work around the…
Food or necessities
Normal daily activities 1 (Very difficult)
2
3
4 (Neutral)
5
6
7 (Very easy)
Missing
0% 20% 40% 60% 80% 100%
Perceived QoL
Physical health
Relationship with employer
Relationship with partner
Relationship with other child(ren)
Amount of time out of the house
Amount of personal or leisure time
Relationship with friends
Social life
1 (Much worsened)
2
3
4 (Same as usual)
5
6
7 (Much worsened)
Missing
Not applicable
0% 20% 40% 60% 80% 100%
Emotional support from friends
Emotional support from family
Practical support from family
Feelings being understood
1 (Very dissatisfied)
2
3
4 (Neither satisfied nor
dissatisfied)
5
6
7 (Very satisfied)
Missing
0% 20% 40% 60% 80% 100%
Extra expenses and time for sick
child
Bring child to meet other people
Infect you or your family
Child’s illness 
1 (Very worried)
2
3
4
5
6
7 (Not at all worried)
Missing
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Figure 19 Care-ILI-QoL score distribution for all items before item reduction.  
(a) Daily Life Disturbance domain; (b) Social & Physical domain + Perceived 
QoL; (c) Satisfaction domain; (d) Worry domain. Note: a higher ranking 
represents higher QoL 
 
Table 19 shows the mean scores and standard deviations of each item in ascending order, ranging 
from 1 – 7. The first 5 items with the lowest QoL were: amount of time out of the house (mean 
2.89); amount of personal or leisure time (3.00); perceived overall QoL (3.03); physical health 
(3.03); and normal daily activities (3.07). Items which reflected the lowest QoL were from the Social 
& Physical and Daily Life Disturbance domains. The highest QoL was reflected in the Satisfaction 
domain.  
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Table 19 Mean Care-ILI-QoL item scores and standard deviations  
 
Item Domain Mean (1-7) Standard 
deviation 
Amount of time out of the house (n=74) Social & Physical 2.89 1.07 
Amount of personal or leisure time (n=74) Social & Physical 3.00 0.97 
Perceived overall QoL N/A 3.03 0.83 
Physical health (n=74) Social & Physical 3.03 1.01 
Normal daily activities (n=74) Daily Life Disturbance 3.07 1.61 
Enough sleep (n=74) Daily Life Disturbance 3.16 1.68 
Social life (n=74) Social & Physical 3.19 0.89 
Housework or work around the house (n=74) Daily Life Disturbance 3.28 1.78 
Maintain energy levels (n=74) Daily Life Disturbance 3.28 1.67 
Relationship with other child(ren) (n=55) Social & Physical 3.47 0.94 
Cope with sick child’s behaviour (n=74) Daily life Disturbance 3.50 1.51 
Worry about bringing child to meet other 
people (n=74) 
Worry 3.50 1.79 
Cope with job (n=45) Daily Life Disturbance 3.60  1.56 
Relations with friends (n=74) Social & Physical 3.62 0.75 
Food or necessities (n=74) Daily Life Disturbance 3.68 1.75 
Relationship with partner (n=73) Social & Physical 3.68 0.80 
Worry about child’s illness (n=74) Worry 3.95 1.72 
Relationship with employer (n=46) Social & Physical 4.02 0.75 
Arrange people to look after sick child (n=74) Daily Life Disturbance 4.16 1.92 
Worry about infect you or your family (n=74) Worry 4.42 1.95 
Bring the child to see a doctor (n=51) Daily Life Disturbance 4.57 1.75 
Feelings being understood (n=74) Satisfaction 4.70 1.52 
Emotional support from friends (n=74) Satisfaction 4.78 1.44 
Practical support from family (n=74) Satisfaction 4.89 1.67 
Emotional support from family (n=74) Satisfaction 4.92 1.66 
Worry about extra expenses and time for 
sick child (n=74) 
Worry 5.41 1.63 
A lower score represents lower QoL 
 
Care-ILI-QoL was administered to all parents for all ILI episodes except in one instance where it 
was the child’s second episode, and was coincidental with his sibling’s third episode (this family 
had a total of 5 ILI episodes). Therefore, there was 1/75 (1.3%) of missing data. Items about job, 
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partner, other children, and seeing a doctor were not applicable to all respondents and therefore 
total sample size was less than 74 for these items. 
 
6.3.3 Distribution of SF-12v2 Acute form scores 
The mean score of Physical Component Summary was 52.24 at two weeks after the onset of the 
child’s ILI (SD=7.39, median=53.95, minimum=26.24, maximum=64.10). The mean score of Mental 
Component Summary was 46.51 (SD=8.85, median=46.56, minimum=21.23, maximum=60.38). 
Physical Component Summary was normally distributed, but Mental Component Summary was 
not. Their respective Kolmogorov-Smirnov p-values were 0.025 and 0.058. Figure 20 shows the 
score distributions of the Physical and Mental Component Summaries of the ILI group.  
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(a)  
 
 
(b) 
 
Figure 20 Score distributions of SF-12v2 Acute form (a) Physical Component Summary 
and (b) Mental Component Summary two weeks after the child’s onset of ILI 
in the 2011 influenza season 
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SF-12v2 Acute form scores from ILI interviews were significantly lower than those from the 
recovered interviews for the following: Mental Component Summary, Vitality, Social Functioning, 
Role Emotional, Mental Health, and Role Physical (all with p<0.001) (Figure 21).  
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Scoring under 50 represents a health status below average (1998 US population as reference)
165
  
First four domains contribute to Physical Component Summary, the 5
th
 to 8
th
 domains contribute to Mental Component Summary 
‡ p-value 0.001 
Figure 21 SF-12v2 Acute form domain and component scores, at two weeks after onset of the child’s ILI; and after the child’s recovery
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6.3.4 Item reduction 
Item reduction is the process of excluding items that do not sensitively reflect QoL or those which 
decrease the psychometric levels of a questionnaire. Items of Care-ILI-QoL were first excluded 
according to a set of criteria (details below); this was followed by factor analysis, which aimed to 
reduce and group the items to yield more coherent domains, i.e. factors, and to determine the final 
structure of the questionnaire.
196
 The following describes the item reduction procedure employed in 
this study. 
 
Items were excluded from the Care-ILI-QoL draft based on the following analysis (each exclusion 
criterion is explained in detail below): 
(1) Proportion of respondents choosing ―Not applicable‖ 
(2) Item-total correlation  
(3) Floor or ceiling effects 
(4) Cronbach’s alpha if item excluded 
 
The proportion of respondents choosing ―Not applicable‖ reflected whether the item related to the 
respondents, thus it also reflected the applicability of the item to the questionnaire as a whole. 
There are no strict rules governing the maximum proportion of missing data to be tolerated before 
an item must be excluded. In this study, items were excluded if they were not applicable in 30% or 
more respondents.
106
 Three items were excluded according to this criterion: bringing the child to 
see a doctor; coping with job; and relationship with employer (Table 20).  
 
Item-total correlation is one of the analytic techniques of multifactor scales.
85
 It refers to the 
correlation of the item score with the total score. The usual rule of thumb is that the item-total 
correlation should 0.2 or more,
197
 and this correlation should be higher than in any other domains 
where the item is not included.
85
 In this study, a total score was calculated for each respondent by 
calculating the mean of all the items’ responses. A mean score was calculated instead of adding all 
the item scores, because not all items were applicable to each respondent. Each item score was 
then correlated with the total score. One item had a correlation <0.2 (the ―relationship with 
employer‖ item) and was excluded (Table 20). 
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Floor or ceiling effects
198
 refer to a large proportion of ratings concentrating on the extreme ends of 
the scale, i.e. rating 1 or 7 in this study. Floor or ceiling effect measurements of 40% or more are 
considered unacceptable and such items must be excluded.
199
 One item (worry about extra time 
and expenses for sick child) was excluded for this reason (Table 20).  
 
If the Cronbach’s alpha of a domain is higher when one of its items is excluded, then that particular 
item should be excluded, so that the resulting internal consistency of the questionnaire is higher 
(Streiner & Norman).
85
 After excluding the items in which >30% respondents chose ―Not 
applicable‖, SPSS computed the Cronbach’s alphas for each domain. The Cronbach’s alphas were 
as follows: Daily Life Disturbance—0.884; Social & Physical—0.663; Satisfaction—0.914; and 
Worry—0.769. Four items resulted in higher Cronbach’s alphas if the items were excluded: arrange 
for people to look after sick child; relationship with partner; physical health; and feelings being 
misunderstood (Table 20). A total of 8 out of 25 items were excluded in this item reduction process 
before factor analysis. 
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Table 20 Reasons for item reduction in Care-ILI-QoL before factor analysis 
Item Domain 
(Cronbach’s 
alpha) 
Proportion 
answered 
―Not 
applicable‖ 
Correlation 
with total 
score* 
Floor/ceiling 
effect 
(Proportion 
choosing 
―1‖/‖7‖) 
Cronbach’s 
alpha if 
item 
excluded 
Normal daily activities Daily Life 
Disturbance 
(0.884) 
 
0% 0.562 14% / 4% 0.861 
Food or necessities 0% 0.719 12% / 10% 0.867 
Housework or work 
around the house 
0% 0.761 12% / 7% 0.850 
Cope with sick child’s 
behaviour 
0% 0.637 10% / 4% 0.855 
Arrange for people 
to look after sick 
child 
3% 0.642 7% / 16% 0.890 
Bring the child to 
see a doctor 
31% 0.604 2% / 18% N/A 
Cope with job 39% 0.503 7% / 4% N/A 
Enough sleep 0% 0.538 10% / 8% 0.883 
Maintain energy levels 0% 0.707 15% / 5% 0.860 
Social life  Social & 
Physical 
(0.663) 
0% 0.471 4% / 0% 0.614 
Relation with friends 0% 0.534 3% / 0% 0.632 
Amount of personal or 
leisure time  
0% 0.619 7% / 0% 0.554 
Amount of time out of 
the house  
0% 0.534 12% / 0% 0.576 
Relationship with 
other child(ren) 
26% 0.524 4% / 0% 0.618 
Relationship with 
partner 
1% 0.437 3% / 0% 0.680 
Relationship with 
employer 
38% 0.122 0% / 2% N/A 
Physical health 0% 0.314 8% / 0% 0.693 
Feelings being 
understood 
Satisfaction  
(0.914) 
 
0% 0.479 1% / 19% 0.916 
Practical support from 
family 
0% 0.438 3% / 27% 0.875 
Emotional support 
from family 
0% 0.443 3% / 26% 0.860 
Emotional support 
from friends 
0% 0.466 3% / 20% 0.897 
Worry about child’s 
illness 
Worry 
(0.769) 
0% 0.524 11% / 3% 0.759 
Worry about infect you 
or your family 
0% 0.660 10% / 18% 0.688 
Worry about bringing 
child to meet other 
people 
0% 0.677 15% / 7% 0.638 
Worry about extra 
expenses and time 
for sick child 
0% 0.604 0% / 41% 0.755 
*Spearman’s rho was used, since item scores were ordinal. Correlations <0.2 were excluded 
Bolded items represent items excluded before factor analysis. 
Bolded figures represent the reason for exclusion 
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Factor analysis 
Following exclusion of 8 items in the above item reduction process, the remaining 17 items then 
underwent factor analysis. The purpose of factor analysis was to determine which items in that 
particular factor correlated (or loaded) to that factor only but not on other factors.
173
 There are 2 
types of factor analysis: exploratory and confirmatory. Exploratory factor analysis is used for initial 
development of a questionnaire to explore the pattern of relationships among items, to explain the 
pattern using a smaller number of underlying hypothetical factors, and to determine the number of 
factors in the questionnaire.
174, 196
 Confirmatory factor analysis is typically used in the later stages 
of the research process to confirm the underlying hypothetical factors.
196
 Therefore, in this study, it 
was more appropriate to apply exploratory than confirmatory factor analysis.  
 
Before conducting factor analysis, it was important to test the suitability of the data. Suitability 
depended on the sample size and the strength of relationships among the items. There are 
different views about optimal sample size. Tabachnick & Fidell
174
 suggest 300; Norman & 
Streiner,
196
 Gorsuch
126
 and Kline
200
 suggest 100; Comrey and Lee
201
 define 50 as very poor, 100 
as poor, 200 as fair, 300 as very good, and 1,000 as excellent. Some suggest a ratio of 5 – 10 
cases per item to be analysed.
174, 202
 For example, for a questionnaire of 10 items, 50 – 100 
subjects would be required. While this study had 55 respondents and 75 ILI cases, which was less 
than the suggested optimal number, Chapter 2 reported that some studies with sample sizes less 
than 100 also conducted factor analysis.
111, 113, 115
  
 
The suitability of the data for conducting factor analysis was also tested by Bartlett’s test of 
sphericity and the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy, both generated 
using SPSS.
174
 Table 21 shows the results of the Bartlett’s test and KMO analysis. The p-value 
was <0.001, i.e. significant for Bartlett’s test; the KMO index was 0.786 (>0.6), which indicated that 
this data were suitable for factor analysis.
174
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Table 21 Results of the KMO measure and Bartlett’s test for Care-ILI-QoL 
 
KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .786 
Bartlett's Test of Sphericity Approx. Chi-Square 605.909 
df 136 
Sig. .000 
 
 
Besides the above 2 tests, Tabachnick and Fidell
174
 also recommended manual checking of the 
correlation matrix, i.e. correlations of each item in Care-ILI-QoL. Factor analysis should not 
proceed if only a few items had correlations >0.30. Table 22 shows that out of the 272 correlation 
coefficients, 166 were >0.30 (61%). These results indicated that the data were suitable for factor 
analysis.
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Table 22 Correlation Matrix of the remaining 17 items in Care-ILI-QoL 
 
 Care-ILI-QoL 
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 Normal daily 
activities 
1.000 .674 .758 .725 .323 .611 .291 .340 .321 .387 .452 -.095 -.045 .110 .412 .058 .315 
Food & necessities .674 1.000 .606 .607 .294 .469 .352 .445 .383 .228 .478 .180 .174 .449 .321 .424 .393 
Housework .758 .606 1.000 .705 .400 .632 .321 .398 .436 .407 .521 .089 .115 .158 .466 .296 .505 
Cope child 
behaviour 
.725 .607 .705 1.000 .392 .615 .311 .352 .324 .378 .273 -.018 -.002 .076 .416 .341 .418 
Enough sleep .323 .294 .400 .392 1.000 .649 .155 .264 .439 .270 .120 .022 .003 -.031 .235 .229 .386 
Energy .611 .469 .632 .615 .649 1.000 .316 .405 .574 .454 .363 .082 .108 .132 .387 .277 .430 
Social life .291 .352 .321 .311 .155 .316 1.000 .689 .524 .481 .194 .090 .020 .317 .318 .313 .460 
Relation friends .340 .445 .398 .352 .264 .405 .689 1.000 .522 .347 .300 .245 .223 .334 .383 .471 .426 
Personal time .321 .383 .436 .324 .439 .574 .524 .522 1.000 .488 .377 .201 .244 .348 .207 .316 .432 
Time out house .387 .228 .407 .378 .270 .454 .481 .347 .488 1.000 .283 .039 .043 .123 .365 .123 .454 
Relation other 
child 
.452 .478 .521 .273 .120 .363 .194 .300 .377 .283 1.000 .055 .205 .252 .498 .534 .376 
Practical family -.095 .180 .089 -.018 .022 .082 .090 .245 .201 .039 .055 1.000 .864 .711 .039 .254 .066 
Emotional family -.045 .174 .115 -.002 .003 .108 .020 .223 .244 .043 .205 .864 1.000 .735 -.087 .304 .022 
Emotional friends .110 .449 .158 .076 -.031 .132 .317 .334 .348 .123 .252 .711 .735 1.000 -.039 .304 .092 
Worry illness .412 .321 .466 .416 .235 .387 .318 .383 .207 .365 .498 .039 -.087 -.039 1.000 .308 .491 
Worry infect family .058 .424 .296 .341 .229 .277 .313 .471 .316 .123 .534 .254 .304 .304 .308 1.000 .614 
Worry bring child .315 .393 .505 .418 .386 .430 .460 .426 .432 .454 .376 .066 .022 .092 .491 .614 1.000 
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Factor extraction 
The next step was factor extraction. Factor extraction determines the smallest number of factors 
that can be used to best represent the interrelations among a set of items.
173
 Factor extraction 
methods included principal components analysis (PCA), principal factors, image factoring, 
maximum likelihood factoring, alpha factoring, unweighted least squares, and generalised least 
squares. In the past, these methods have been used for different purposes, but they produce 
similar results. In recent decades PCA has been extensively used and is the most commonly 
recommended method,
174, 196
 and was therefore selected for this study.  
 
Ideally, an item in a questionnaire would correlate with its corresponding factor only and not with 
other factors, however, in practice this is not always the case. Items in Care-ILI-QoL correlated with 
each factor to a certain extent, however the correlations were not as ―clean‖ as expected. 
Correlations are highest if there are as many factors as items. However, construction of such a 
questionnaire would forfeit the initial purpose of grouping items into domains according to their 
content. Therefore, it is important to strike a balance between minimising the number of factors and 
maximising the variance explained in the original data.
196
  
 
In order to maximise the variance explained and minimise the number of factors, items with 
communalities lower than 0.3 should be excluded (column ―Extraction‖ in Table 23).
173, 203
 
Communality of an item is the correlation between an item and all other items of the 
questionnaire.
196
 No items were excluded in this study as all communalities were higher than 0.3. 
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Table 23 Communalities of the 17 items in Care-ILI-QoL in Principal 
Components Analysis 
 
Care-ILI-QoL items Extraction 
Normal daily activities .915 
Food & necessities .720 
Housework .782 
Cope child behaviour .710 
Enough sleep .839 
Energy .808 
Social life .860 
Relation friends .683 
Personal time .680 
Time out house .554 
Relation other child .669 
Practical family .828 
Emotional family .892 
Emotional friends .858 
Worry illness .562 
Worry infect family .836 
Worry bring child .733 
 
 
Both the Kaiser criterion and the Scree plot assist in determining the number of factors to be 
retained in factor extraction. For the Kaiser criterion, only factors with eigenvalues, i.e. total 
variance explained by that factor, ≥1.0 were retained. A factor with an eigenvalue of <1 explains 
less variance than is generated by one factor, and therefore that factor should not be retained.
196
 
Table 24 shows the initial output generated from SPSS by PCA extraction. From the ―Total‖ column 
under ―Initial Eigenvalues‖, the first 5 components, i.e. factors, have eigenvalues >1, therefore 
results from the Kaiser criterion indicate that Care-ILI-QoL (17 items) should retain 5 factors. 
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Table 24 Eigenvalues and total variance explained by the factors in PCA  
 
Component 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Rotation Sums 
of Squared 
Loadings
a
 
Total % of Variance Cumulative % Total % of Variance Cumulative % Total 
dimension0 
1 6.517 38.334 38.334 6.517 38.334 38.334 4.755 
2 2.703 15.898 54.232 2.703 15.898 54.232 2.926 
3 1.408 8.284 62.516 1.408 8.284 62.516 4.089 
4 1.249 7.346 69.862 1.249 7.346 69.862 3.489 
5 1.052 6.191 76.053 1.052 6.191 76.053 2.575 
6 .832 4.896 80.949     
7 .702 4.127 85.076     
8 .581 3.416 88.492     
9 .404 2.378 90.870     
10 .355 2.086 92.956     
11 .299 1.758 94.714     
12 .251 1.478 96.192     
13 .226 1.328 97.520     
14 .159 .937 98.457     
15 .133 .780 99.237     
16 .075 .443 99.680     
17 .054 .320 100.000     
Extraction Method: Principal Component Analysis. 
a. When components are correlated, sums of squared loadings cannot be added to obtain a total variance. 
Conducted without fixing the number of factors 
 
A scale exhibits unidimensionality if the ratio of the first and second factor eigenvalues is >4.
126, 204
 
In this study, the first and second eigenvalues were 6.75 and 2.70 respectively (ratio ≈2.5 : 1). Thus 
it did not exhibit unidimensionality.  
 
However, the Kaiser’s criterion has been criticised for including too many factors.
205
 It is also not 
the optimal way to determine the number of factors to retain if the eigenvalues fall just above or just 
below 1. Therefore, a Scree plot was employed to aid in determining the number of factors to 
retain. Eigenvalues were plotted then checked manually wherever a sharp break occurred before a 
decrease in gradient. Figure 22 shows that a break occurred after the first 2 components, i.e. 
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factors, and also after the first 4 components, suggesting that Care-ILI-QoL could constitute 2 or 4 
factors.   
 
 
Figure 22 Scree plot in PCA to determine the optimal number of factors in Care-ILI-QoL  
 
While the Kaiser criterion suggested 5 factors and the Scree plot suggested 2 or 4 factors, the final 
decision depends on the judgement and interpretation of the candidate. The analysis was repeated 
fixed at 2, 3, 4, and 5 factors, and the results were compared (results not shown). After discussion 
with supervisors and external experts, 4 factors were retained for the following reasons: although a 
high variance (71%) and better solution would result if 5 factors were chosen,
203
 Care-ILI-QoL has 
17 items only and would result in an average of 3 – 4 items in one factor only, and even fewer if 
some items were excluded after factor rotation (discussed later). Thus, the choice of 5 factors 
would forfeit the initial purpose of categorising items into minimal groups according to the content, 
for which the factor analysis was carried out. If 2 factors were chosen, it explained only 54% of the 
variance. Having 4 factors would balance the variance explained with what was reasonable in 
terms of content.  
 
SPSS enables users to fix the number of factors before producing the results of factor extraction. 
Appendix 19 shows the SPSS output of the final factor analysis fixed at 4 factors. The total 
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variance explained by the 4 factors was 69.9%. The eigenvalues for the 4 factors were 6.52, 2.70, 
1.41, and 1.25 respectively, explaining 38.3%, 15.9%, 8.3%, and 7.3% of the total variance 
respectively.  
 
Factor rotation 
While the 4 factors explained about 70% variance, it did not specify which item belonged to which 
factor. The next step was to rotate the factors to clarify which items belonged to which factor, and 
to make the factors more interpretable.
174, 203
  
 
Each factor could be rotated either orthogonally (uncorrelated) or obliquely (correlated). Orthogonal 
rotation would be easier to interpret and the resulting rotated factors would be ―cleaner‖. However, 
in social science research where factors tend to be correlated with each other, oblique rotation can 
often yield more powerful results.
173, 174
 This is the case in the present study, where the qualitative 
interviews have shown that emotional impact was a result of many other types of impacts and they 
were inter-related. Oblique rotation using Direct Oblimin was chosen.
173
 Table 25 shows the pattern 
matrix for PCA using Direct Oblimin rotation for 4 factors. The numbers represented the items 
loading on the factors, i.e. correlation. A larger value represented a closer relationship between the 
item and the factor. Items with high loadings, i.e. bolded figures, belong to that particular factor.  
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Table 25 Exploratory factor analysis pattern matrix for PCA with Direct Oblimin 
rotation of four factor solution of Care-ILI-QoL items 
Care-ILI-QoL Items Pattern coefficients Communalities 
Factor 1: 
Daily 
Activities  
Factor 2:  
Perceived 
Support 
Factor 3:  
Social 
Life 
Factor 4:  
Emotions  
Normal daily activities 0.943 -0.065 0.099 -0.025 0.827 
Food or necessities 0.678 0.259 0.063 -0.270 0.683 
Housework or work around the 
house 
0.807 0.040 -0.029 -0.168 0.781 
Cope with sick child’s 
behaviour 
0.802 -0.059 -0.033 -0.083 0.707 
*Enough sleep 0.473 0.053 -0.379 0.275 0.486 
Maintain energy levels 0.700 0.044 -0.322 0.155 0.746 
Practical support from family -0.048 0.903 -0.043 0.031 0.817 
Emotional support from family 0.025 0.943 0.050 0.012 0.877 
Emotional support from friends 0.054 0.871 -0.086 -0.040 0.811 
Social life  -0.143 0.009 -0.843 -0.139 0.690 
Relations with friends -0.004 0.175 -0.666 -0.235 0.644 
Amount of personal or leisure 
time  
0.182 0.222 -0.692 0.110 0.677 
Amount of time out of the 
house  
0.179 -0.080 -0.648 0.070 0.525 
Worry about bringing child to 
meet other people 
0.077 -0.130 -0.530 -0.474 0.666 
Relationship with other 
child(ren) 
0.350 0.091 0.086 -0.667 0.668 
Worry about child’s illness 0.259 -0.238 -0.186 -0.545 0.562 
Worry about infect you or your 
family 
-0.073 0.201 -0.244 -0.715 0.711 
Bolded figures under “pattern coefficients” column represent major factor loadings 
*item deleted (did not load distinctly onto any factors)  
 
Some items did not load distinctly on one of the factors, e.g. the item about ―worry about bringing 
child to meet other people‖ had correlations -0.530 on factor 3 and -0.474 on factor 4. In order to 
categorise each item under one factor only, a factor loading cut-off was required. Generally, items 
are included only when they load above a correlation of 0.3; the cut-off is then gradually increased 
during analysis until the maximum number of items each load on one factor only.
173
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As a specific example, if the cut-off was set at 0.472 (the focus being on the absolute value), then 
the item ―enough sleep‖ (0.473) would be included, however, the item ―worry about bringing child to 
meet other people‖ would cross-load (load on more than one factor) on factors 3 (-0.530) and 4 (-
0.474). This was not desirable, and necessitated the removal of the cross-loaded item. On the 
other hand, if the cut-off was set higher to 0.475, cross-loading would not exist because the item 
―worry about bringing child to meet other people‖ would only load on factor 3. However, this would 
require the exclusion of the item ―enough sleep‖, because it did not load onto any factors. The 
higher cut-off at 0.475 was chosen for this study, because this choice enabled overall higher 
correlations of items with their corresponding factors.   
 
The items ―normal daily activities‖, ―food or necessities‖, ―housework or work around the house‖, 
―cope with sick child’s behaviour‖; and ―maintain energy levels‖ loaded the highest on Factor 1 but 
loaded little on other factors, which was desirable. Similarly, other items have high loadings on their 
corresponding factors as shown in Table 25. The factors were then named according to the content 
of the items. Factor 1 – Daily Activities; Factor 2 – Perceived Support; Factor 3 –Social Life; Factor 
4 – Emotions. The item ―not enough sleep‖ did not load on any factors and was therefore excluded. 
The final version of Care-ILI-QoL consisted of 16 items after factor analysis. Figure 23 shows a 
summary of the process involved in developing and validating Care-ILI-QoL.  
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‡ Definition of ILI: fever ≥37.8°C or feverishness according to the caregiver’s judgement, plus runny 
nose or sore throat or cough
172
  
Figure 23 Flow chart outlining the process of development and validation of Care-ILI-
QoL 
 
  
Item reduction 
1. Excluded 8 items based on proportion of respondents choosing ―not 
applicable‖, item-total correlation, floor-ceiling effects, Cronbach’s 
alpha if item excluded 
2. Exploratory factor analysis excluded 1 item, resulting in 4 factors 
and 16 items 
Item generation of Care-ILI-QoL questionnaire  
1. Systematic review (Chapter 2): caregiver QoL questionnaires  
2. Quantitative QoL survey (Chapter 4): 105 parents of children with 
ILI in previous influenza season (2010) using SF-12v2 Acute form 
and PAR-ENT-QoL 
3. Qualitative interviews (Chapter 5): 23 parents of children with 
severe ILI 
4. Care-ILI-QoL: draft iterations reviewed by supervisors, 
paediatricians and social researchers (25 items) 
5. Cognitive interviews: 7 parents and 3 public health staff 
 
Data collection (Influenza season, May-Nov 2011) 
1. Weekly telephone/email reminders for parents to report any ILI in 
enrolled child ‡ 
2. Telephone interview 2 weeks after onset of illness using 
Care-ILI-QoL and SF-12v2 Acute form (n=55) 
Care-ILI-QoL validation 
Concurrent validity: correlation of Care-ILI-QoL and SF-12v2 scores 
Discriminant validity: comparison of Total QoL and domain scores of 
parents from various groups 
Homogeneity: correlations of Care-ILI-QoL scores 
Internal consistency: Cronbach’s alphas of each domain 
Responsiveness: comparison of Care-ILI-QoL scores 2 weeks after 
onset of ILI and 2 weeks after recovery 
Recruitment: 125 caregivers of children from 48 childcare centres 
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6.3.5 Care-ILI-QoL validation 
We validated Care-ILI-QoL using the COSMIN checklist as a reference to ensure high level of 
methodological quality
87
 (Appendix 9). For validity tests, hypotheses were formulated a priori.  
 
Scoring 
Below shows the score calculation method in Care-ILI-QoL. All scores ranged from 1 (lowest QoL) 
– 7 (highest QoL). 
Daily Activities score = (―normal daily activities‖ + ―food or necessities‖ + ―housework or work‖ + 
―sick child’s behaviour‖ + ―maintain energy levels‖) ÷5 
Perceived Support score = (―family emotional support‖ + ―family practical support‖ + ―friend 
emotional support‖) ÷3  
Social Life score = (―social life‖ + ―relationship with friends‖ + ―personal or leisure time‖ + ―time out 
of house‖ + ―worry bring child meet other people‖) ÷5 
Emotions score = (―relationship with other children‖ + ―worry child’s illness‖ + ―worry infect you or 
your family‖) ÷3 (÷2 if the respondent had 1 child only) 
Total QoL = (Daily Activities score + Perceived support score + Social Life score + Emotions score) 
÷4 
 
Figure 24 shows the score distributions of Care-ILI-QoL factors and Total QoL. The mean Total 
QoL score was 3.87 (median=3.81, SD=0.93, minimum=1.00, maximum=5.83) and in normal score 
distribution (Kolmogorov-Smirnov p-value=0.20). The Social Life factor had the lowest mean score 
among all other factors (mean=3.24, median=3.20, SD=0.84, minimum=1.00, maximum=4.60); 
followed by Daily Activities factor (mean=3.36, median=3.10, SD=1.41, minimum=1.00, 
maximum=7.00); then Emotions factor (mean=4.00, median=4.00, SD=1.30, minimum=1.00, 
maximum=6.50); and Perceived Support factor (mean=4.86, median=4.67, SD=1.47, 
minimum=1.00, maximum=7.00).  
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(a)                                                                    (b) 
 
(c)                                                                      (d) 
 
(e) 
 
Figure 24 Score distributions of Care-ILI-QoL factors and total QoL. (a) Daily Activities 
factor (b) Perceived Support factor (c) Social Life factor (d) Emotions factor 
(e) Total QoL  
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Homogeneity 
Questionnaires measuring traits, behaviours, or symptoms should be homogeneous.
85
 Items in 
Care-ILI-QoL should correlate to a certain extent with their corresponding factors to demonstrate 
that the factors accurately reflected all their items. Similarly, the factors should also correlate with 
the Total QoL to demonstrate that the Total QoL accurately reflected all the factors. Also, the 
perceived QoL should correlate with the Total QoL to reflect consistency in the Total QoL and 
subjects’ QoL perceptions. Table 26 shows the score correlations of item, factors, perceived QoL, 
and Total QoL.  
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Table 26 Correlations of Care-ILI-QoL items, factors, perceived QoL, and Total QoL  
Factors               Factors 
Items 
Daily 
Activities  
Perceived 
Support 
Social 
Life 
Emotions  Total 
QoL 
D
a
il
y
 A
c
ti
v
it
ie
s
 
Normal daily activities 
†
0.826 -0.003 
†
0.398 *0.354 
†
0.557 
Food or necessities 
†
0.829 *0.268 
†
0.503 
†
0.567 
†
0.759 
Housework or work around the 
house 
†
0.894 0.172 
†
0.547 
†
0.571 
†
0.757 
Cope with sick child’s 
behaviour 
†
0.812 -0.005 
†
0.452 
†
0.485 
†
0.596 
Maintain energy levels 
†
0.745 0.105 
†
0.526 
†
0.405 
†
0.617 
P
e
rc
e
iv
e
d
 
S
u
p
p
o
rt
 Practical support from family 0.116 
†
0.950 0.172 0.219 
†
0.503 
Emotional support from family 0.150 
†
0.944 0.118 0.208 
†
0.496 
Emotional support from friends 0.276 
†
0.822 *0.232 0.166 
†
0.526 
S
o
c
ia
l 
L
if
e
 
Social life  
†
0.383 0.150 
†
0.744 *0.347 
†
0.510 
Relations with friends 
†
0.387 *0.271 
†
0.559 *0.362 
†
0.529 
Amount of personal or leisure 
time  
†
0.469 0.219 
†
0.746 
†
0.378 
†
0.594 
Amount of time out of the 
house  
†
0.398 0.098 
†
0.792 *0.343 
†
0.491 
Worry about bringing child to 
meet other people 
†
0.521 0.099 
†
0.837 
†
0.707 
†
0.684 
E
m
o
ti
o
n
s
 
Relationship with other 
child(ren) 
†
0.502 0.245 *0.365 
†
0.642 
†
0.548 
Worry about child’s illness 
†
0.500 -0.067 
†
0.531 
†
0.757 
†
0.576 
Worry about infect you or your 
family 
†
0.446 *0.340 
†
0.507 
†
0.839 
†
0.714 
 Perceived QoL 0.208 -0.029 
†
0.460 *0.322 *0.302 
Total QoL 
†
0.794 
†
0.599 
†
0.782 
†
0.804 ___ 
Item-factor correlation: Spearman’s rho  Factor-total correlation: Pearson’s correlation 
*p 0.05  
†
p 0.001 
 
Items correlated strongly with their corresponding factors (r=0.56 – 0.95, all p<0.001), which 
demonstrates that the factors are reflective of their corresponding items. Apart from the Perceived 
Support factor, items of the Daily Activities, Social Life, and Emotions factors also correlated well 
with their non-corresponding factor scores (r=0.34 – 0.71, p<0.05), e.g. items from Daily Activities 
factor correlated with Social Life and Emotions factors.  
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Each factor correlated strongly with the Total QoL (r=0.60 – 0.80, p<0.001), suggesting that the 
Total QoL of Care-ILI-QoL was reflective of all its factors. Parental perceived QoL correlated 
strongly with the Total QoL score (r=0.30, p<0.05), suggesting that the Total QoL was reflective of 
how parents perceived their own QoL. Perceived QoL correlated most strongly with the Social Life 
factor (r=0.46, p<0.001); followed by the Emotions factor (r=0.32, p<0.05); then the Daily Activities 
factor (r=0.21, p=0.08); and then the Perceived Support factor (r=-0.03, p=0.81). This suggested 
that parents might see the decrease in social life as the most important factor in accounting for their 
decrease in QoL compared with other factors.  
 
Tests for reliability 
For internal consistency, Cronbach’s alpha was measured. Internal consistency ranged from 
satisfactory to excellent. The Cronbach’s alphas for the factors were: Daily Activities—0.90; 
Perceived Support—0.92; Social Life— 0.78; Emotions—0.72.  
 
Tests for validity 
Content validity was demonstrated through the quantitative survey, qualitative interviews, and the 
careful selection of items through iterations of the draft discussed with members of the research 
team and with other professionals. Face validity was demonstrated through cognitive interviews 
with parents. For concurrent validity, the correlations between Care-ILI-QoL factor scores and Total 
QoL with the SF-12v2 Acute form domain and component summaries were analysed (Table 27). 
The Care-ILI-QoL factor scores and Total QoL correlated well with the Mental Component 
Summary of SF-12v2 Acute form (r=0.30 – 0.52, p=<0.001 – 0.009) but not strongly with the 
Physical Component Summary (r=-0.05 – 0.10, p=0.37 – 0.69). The Care-ILI-QoL factors 
correlated particularly well with the domains of SF-12v2 Acute form that contributed to the Mental 
Component Summary, such as Vitality (r=0.21 – 0.40, p=<0.001 – 0.076), Social Functioning 
(r=0.24 – 0.32, p=0.006 – 0.046), and Mental Health (r=0.33 – 0.38, p=0.001 – 0.004).  
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Table 27 Correlations of Care-ILI-QoL factors and Total QoL with SF-12v2 Acute form 
domains and component summaries 
All figures are Pearson’s correlation coefficients 
*p 0.05  
†
p 0.001 
 
 
For discriminant validity, the Care-ILI-QoL Total QoL of the following groups was compared using 
independent t-tests, ANOVA and post hoc tests (Tukey) (Figure 25):  
(1) Parents who had different perceived severity levels of their child’s illness (mildly sick; fairly sick; 
and very/extremely sick) were compared using ANOVA. Lower scores were expected for those 
who perceived the illness as more severe 
(2) Parents whose child experienced different ILI severity (severe or not severe) were compared 
using independent t-test. Severe ILI was defined as having one of the following: fever ≥ 5 days, ILI 
symptoms persisting for ≥ 2 weeks, otitis media or pneumonia, or hospitalised. Lower scores were 
expected for those whose child had severe ILI 
(3) Parents who spent different amounts of time in caring for their child during the ILI episode(s) (0 
hours; 1-9 hours; 10 hours or more) were compared using ANOVA. Lower scores were expected 
for those who spent more time caring 
(4) Intrafamilial spread (yes vs. no) was compared using independent t-test. Lower scores were 
expected for those with household members infected 
 Care-ILI-QoL 
Daily 
Activities 
Perceived 
Support 
Social 
Life 
Emotions Total QoL 
S
F
-1
2
v
2
 A
c
u
te
 f
o
rm
 
Physical Functioning 0.033 -0.018 0.06 0.010 0.023 
Role Physical 0.211 0.189 0.211 0.016 0.209 
Bodily Pain *0.234 0.078 0.228 0.048 0.189 
General Health 0.218 *0.315 0.008 0.105 *0.246 
Vitality 
†
0.404 *0.264 
†
0.397 0.209 
†
0.422 
Social Functioning *0.316 *0.276 *0.310 *0.235 
†
0.383 
Role Emotional *0.267 *0.294 -0.007 0.059 *0.237 
Mental Health 
†
0.384 *0.359 *0.332 
†
0.370 
†
0.494 
Physical Component Summary 0.100 0.056 0.106 -0.048 0.068 
Mental Component Summary 
†
0.442 
†
0.415 *0.303 *0.326 
†
0.516 
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(5) Children with different numbers of GP visits (0, 1, and 2 or more visits) was compared using 
ANOVA. Lower scores were expected for those who had more GP visits 
(6) Children with different number of symptoms (1-3 vs. 4-9 symptoms) were compared using 
independent t-test. Lower scores were expected for those with more symptoms 
(7) Children infected by different viruses (no virus; other respiratory viruses; or influenza virus) 
were compared using ANOVA. The lowest score was expected for those with influenza virus, 
followed by other respiratory viruses, then no viruses 
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Scores range from 1 – 7; higher scores indicate better QoL 
Figure 25 Care-ILI-QoL Total QoL distributions in various parent groups to demonstrate discriminant validity
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Parents with different perceived severity levels of their child’s ILI had significantly different scores: 
F(2,71)=5.8, p=0.007. The effect size calculated using eta squared was 0.13, meaning 13% of the 
Total QoL was explained by the perceived severity of child’s illness, i.e. a large effect.
173, 206
 Post-
hoc comparisons using a Tukey test showed that the mean Total QoL for the ―mildly sick‖ group 
(mean=4.28, SD=0.58) was significantly higher than that of the ―very/extremely sick‖ group 
(mean=3.36, SD=1.11; p=0.005). However, the mean for the ―fairly sick‖ group was not significantly 
different from either the ―mildly sick‖ or ―very/extremely sick‖ group.  
 
There were no significant differences in the Total QoL for parents of children classified as having 
severe or non-severe ILI, although the score was lower in the severe ILI group (severe ILI: 
mean=3.66, SD=1.02; non-severe ILI: mean=4.04, SD=0.82; t(72)=1.74, p=0.085). The effect size 
calculated using eta squared was 0.04, meaning 4% of the Total QoL was explained by the child 
having severe ILI or not, which is a small effect.
173, 206
  
 
There were significant differences in Total QoL for parents who spent various time durations in 
caring for their child: F(2,71)=3.3, p=0.044. The effect size calculated using eta squared was 0.08, 
meaning 8% of Total QoL was explained by the extra time spent in caring for the child, which is a 
medium effect.
173, 206
 Post-hoc comparisons using a Tukey test showed that the mean score for the 
―10 hours or more‖ group (mean=3.48, SD=1.04) was significantly lower than the ―0 hour‖ group 
(mean=4.11, SD=0.91), but not significantly lower than the ―1 – 9 hours‖ group (mean=3.75, 
SD=0.71). 
 
There were no significant differences in Total QoL between families with or without intrafamilial 
spread of ILI (with intrafamilial spread: mean=3.90, SD=0.97; without intrafamilial spread: 
mean=3.86, SD=0.92; t(72)=0.127, p=0.899). The effect size was 0.0002, which is a very small 
effect. 
 
There were significant differences in Total QoL in parents with different numbers of GP visits: 
F(2,67)=12.49, p<0.001. The effect size calculated using eta squared was 0.27, which indicated a 
large effect.
173, 206
 Post-hoc comparisons using a Tukey test showed that the mean Total QoL for 
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the ―2 or 3 visits‖ group (mean=3.15, SD=0.85) was significantly lower than the ―0 visits‖ group 
(mean=4.32, SD=0.15, p<0.001) and the ―1 visit‖ group (mean=3.81, SD=0.73, p=0.023). However, 
the mean Total QoL of the ―1 visit‖ group was not significantly lower than the ―0 visits‖ group 
(p=0.065). 
 
There was no significant difference in Total QoL for parents of children with 1 – 3 symptoms versus 
4 – 9 symptoms (mean=4.03, SD=0.89 vs. mean=3.72, SD=0.94 respectively, t(72)=1.46, p=0.15). 
The effect size calculated using eta squared was 0.03, which indicated a small effect.
173, 206
 
 
There was no significant difference in Total QoL for parents of children with different types of 
viruses: F(2,71)=0.49, p=0.617. The effect size calculated using eta squared was 0.01, i.e. a very 
small effect.
173, 206
 Post-hoc comparisons using a Tukey test showed that the means of the Total 
QoL for all groups were not significantly different: no virus (mean=3.88, SD=0.97); other respiratory 
viruses (mean=3.93, SD=0.94); and influenza virus (mean=3.62, SD=0.81).  
 
Test for responsiveness 
Responsiveness was tested by administering the Care-ILI-QoL questionnaire and SF-12v2 Acute 
form to parents 2 weeks after their child had recovered. Total QoL and factor scores could not be 
calculated because some items were not applicable after recovery and were excluded. Item scores 
from the follow-up and recovered interviews were compared using paired t-test (Table 28). All item 
scores were significantly higher after the child’s recovery than 2 weeks after the onset of ILI 
(p<0.001). This showed that parental QoL improved after the child had recovered.  
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Table 28 Mean Care-ILI-QoL item scores of parents interviewed two weeks after onset 
of child’s ILI and after recovery 
 
Figure 21 (on page 121) and Table 29 (next page) showed that SF-12v2 Acute form scores of the 
following domains/component summaries were significantly higher after the child’s recovery than 
those of 2 weeks after the onset of ILI: Mental Component Summary, Vitality, Social Functioning, 
Role Emotional, Mental Health, and Role Physical (all with p<0.001). The significant score 
differences were predominantly from domains contributing to the mental component. For the 
physical component, the only domain with significant score difference was Role Physical. 
 
Care-ILI-QoL item Mean (SD) p-value 
2 weeks after 
onset of ILI 
Recovered 
from ILI 
Normal daily activities  3.05 (1.61) 6.32 (1.11) <0.001 
Food or necessities 3.62 (1.74) 6.37 (1.11) <0.001 
Housework or work around the house  3.29 (1.77) 6.05 (1.28) <0.001 
Cope with child’s behaviour  3.43 (1.51) 5.94 (1.24) <0.001 
Maintain energy levels  3.29 (1.74) 5.45 (1.51) <0.001 
Practical support from family  4.91 (1.57) 5.72 (1.46) <0.001 
Emotional support from family 4.92 (1.58) 5.69 (1.42) <0.001 
Emotional support from friends 4.72 (1.39) 5.71 (1.32) <0.001 
Social life 3.14 (0.92) 5.06 (1.29) <0.001 
Relation with friends 3.62 (0.78) 4.86 (1.24) <0.001 
Amount of personal or leisure time 2.98 (0.98) 4.83 (1.35) <0.001 
Amount of time out of the house  2.82 (1.06) 4.72 (1.36) <0.001 
Relationship with other child(ren) 3.41 (1.00) 4.96 (1.33) <0.001 
Perceived overall QoL 2.95 (0.84) 4.98 (1.34) <0.001 
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Table 29 Mean SF-12v2 Acute form domain and component summary scores of 
parents interviewed two weeks after onset of child’s ILI and after recovery 
 
 Mean (SD) p-value 
2 weeks after onset 
of ILI 
Recovered from ILI 
Physical Functioning 53.53 (7.20) 55.09 (5.27) 0.077 
Role Physical 47.98 (9.15) 53.51 (6.95) <0.001 
Bodily Pain 52.23 (7.04) 53.49 (6.32) 0.208 
General Health 49.95 (9.64) 51.81 (9.64) 0.082 
Vitality 47.55 (8.86) 52.96 (7.34) <0.001 
Social Functioning 46.50 (9.90) 53.82 (6.26) <0.001 
Role Emotional 49.63 (7.34) 53.96 (5.19) <0.001 
Mental Health 48.20 (8.79) 53.63 (7.21) <0.001 
Physical 
Component 
Summary 
51.91 (7.74) 53.45 (6.27) 0.099 
Mental Component 
Summary 
46.67 (8.04) 53.24 (6.12) <0.001 
 
 
Lastly, using independent t-tests, parents were found to have similar Care-ILI-QoL Total QoL 
regardless of whether they did or did not encounter stressful events other than the child’s ILI (with 
stressful events: n=23, mean=3.67, SD=0.76; without stressful events: n=51, mean=3.96, SD=0.98, 
p=0.23). This suggested that Care-ILI-QoL measured parental QoL due to the child’s ILI only and 
not other stressful events; measurement of the latter may have introduced bias and overestimated 
the impact of ILI on parental QoL. 
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6.4 Discussion 
 
This chapter describes the generation of items for Care-ILI-QoL, and the cognitive interviews 
undertaken with parents to inform the drafting of a preliminary version, with the aim of measuring 
QoL in parents of children with ILI during the influenza season. The chapter then describes the item 
reduction and validation procedures that demonstrate the validity and reliability of Care-ILI-QoL. 
This section summarises the study findings, and discusses the limitations. 
 
6.4.1 Summary of the findings 
ILI in children occurred in 44% (55/125) of children in this community-based sample. The Care-ILI-
QoL questionnaire was demonstrated to be a valid and reliable instrument for measuring parental 
QoL in a developed country setting when the child is affected by ILI. It has 16 items in 7-point Likert 
scale, covering 4 factors: Daily Activities, Perceived Support, Social Life, and Emotions, and can be 
conducted with caregivers of children in 5-10 minutes by telephone. The Care-ILI-QoL 
questionnaire has satisfactory concurrent and discriminant validity, good internal consistency, and 
excellent responsiveness. Appendix 20 shows the final version of Care-ILI-QoL after item reduction 
and validation. 
 
The factors and items generated in the development of the Care-ILI-QoL questionnaire were similar 
to other questionnaires developed for caregivers of children.
99, 105, 107, 108, 116, 177
 Items about 
―changes in daily activities‖ e.g. housework and outings and ―changes in family relationships‖ were 
common. During development of Care-ILI-QoL, 9 items relating to GP visits and work were 
excluded after the item reduction procedure, on the grounds that they were not applicable to a 
considerable proportion of parents. The exclusion of these items ensured that Care-ILI-QoL would 
be more relevant to respondents and thus reduced the likelihood of incurring missing data within 
otherwise complete forms. There were no floor effects detected, and only one item displayed a 
ceiling effect, suggesting that Care-ILI-QoL is likely to perform well in differentiating those with very 
low and high levels of QoL. 
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The 7-point scale used in the questionnaire enabled respondents to rate each item positively or 
negatively, and also provided the choice of the neutral position, thus displaying a broader scale 
range. This addressed the limitation found in existing condition-specific questionnaires in which the 
options were often worded such that only negative impact was allowed. 7-point scaling was more 
appropriate than 9-point, as respondents found it more difficult to visualise a scale with more 
options via telephone than those responding on a self-administered questionnaire. 
 
The items categorised into domains in the preliminary version, were very similar to those in the 
factors after factor analysis, except for 2 items: ―worry about bringing child to meet other people‖ 
and ―relationship with other child(ren)‖. This demonstrated that the items were reflective of their 
corresponding factors. Despite the different number of items in a factor, each of the factors 
contributed equally to the Total QoL, because the Total QoL was the mean of all the factor scores. 
 
Apart from the Perceived Support factor, items of the Daily Activities, Social Life, and Emotions 
factors also correlated well with their non-corresponding factor scores (r=0.343 – 0.707, p<0.05). 
This demonstrated that Daily Activities, Social Life, and Emotions were inter-correlated, which 
supported the findings from the qualitative interviews in Chapter 5, specifically that reduction of 
social or outdoor activities and the disruption of normal routine could also be the sources of 
emotional impact. Perceived Support factor was less correlated with other factors. This was 
expected because levels of support were dependent on the family and friends, and less on the 
parents themselves.  
 
The ratio of the first and second factor eigenvalues for the 4 factor solution was smaller than 4, 
which further supported the concept of QoL as multidimensional.
126, 204
 It also supported the 
decision to conduct CTT rather than IRT, as unidimensionality is an assumption for IRT. 
 
The mean Total QoL of the respondents in this study was 3.87, which was slightly lower than 4, i.e. 
neutral or unchanged, indicating that QoL impact of ILI on parents was present but not severe. This 
was supported by the SF-12v2 Acute form Mental Component Summary (46.51), indicating that the 
respondents’ QoL was only slightly lower than that of the average US population in 1998. Mean 
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Care-ILI-QoL factor scores showed that parents had the lowest QoL in Social Life (3.24) and Daily 
Activities (3.36), then Emotions (4.00). Parents were generally satisfied with the support they 
received (4.86). 
 
QoL measured by SF-12v2 Acute form was similar in both the 2011 (reported in this chapter) and 
2010 (reported in Chapter 4) influenza seasons. The mean Physical Component Summaries from 
both years were very close to 50, indicating that during a child’s episode of ILI, his/her parents still 
had similar levels of physical function as the general population. This was supported by the 
qualitative interviews in Chapter 5, where parents mentioned exhaustion and lack of sleep, but did 
not describe problems with physical functioning. QoL measurements for Mental Component 
Summaries from both influenza seasons were again very similar, and both were lower than the 
average US population in 1998.
165
 
 
Concurrent validity was well demonstrated. As expected, Care-ILI-QoL scores correlated highly 
with the Mental Component Summary of SF-12v2, reflecting that the Care-ILI-QoL questionnaire 
was capable of ascertaining the emotional and social impacts on parents of their child’s ILI. The 
correlation between Care-ILI-QoL and the Physical Component Summary of SF-12v2 was low, 
which has also been reported in other questionnaire development studies.
101, 110
 One possible 
reason for this is that parents were not patients and might experience a smaller level of physical 
deterioration.  
 
Discriminant validity was satisfactory but not as high as expected. Chapter 4 found that both time 
duration spent by parents in caring for the child during the ILI episode and the child’s ILI being 
classified as severe contributed to lower QoL. Berdeaux et al.
177
 also reported significantly lower 
QoL in parents of children with otitis media during the sick period than those who did not have otitis 
media, suggesting that parental QoL might be related to illness severity in the child. This chapter 
presents the finding that Total QoL was lower in parents of children with severe ILI, but the 
difference was not statistically significant. The small sample size in this study may lack the 
statistical power to demonstrate such a difference. Repeating this study with a larger sample would 
facilitate confirmation of this result. Total QoL differed significantly in groups reporting different time 
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durations spent in caring for their child; different levels of perceived ILI severity; and different 
number of GP visits. 
 
6.4.2 Limitations and strengths 
Similar to other QoL questionnaires for acute illnesses, test-retest reliability could not be 
assessed.
105, 177
 The relevance and necessity of conducting test-retest for questionnaires of acute 
illness is uncertain, because of the short illness duration. The type and number of symptoms may 
vary from one episode to another, so the patients’ health can fluctuate and thus QoL may also vary.  
 
Care-ILI-QoL demonstrated excellent responsiveness by comparing the parental QoL during and 
after the child’s ILI episode. While the candidate was not aware of any evaluation of 
responsiveness in other studies regarding development of parental QoL questionnaires for acute 
illnesses,
105, 177
 previous psychotherapy research has reported a ―hello-goodbye‖ effect. Whenever 
subjects are assessed on two occasions with some intervention in-between, they will report as if 
there has been an improvement when none has occurred.
85
 Such an effect might account to some 
degree for results in this study, as parents were informed during the telephone interview that the 
purpose of the interview was to compare their QoL during and after their child’s ILI. Therefore, the 
findings should be interpreted cautiously.  
 
Furthermore, the sample size was less than optimal, particularly for factor analysis (as mentioned 
on page 125). Though small, the sample size was adequate according to sample size calculations. 
The small sample size may have resulted in part to the fact that this study was a RCT in which 
children were randomised to have either influenza vaccine or hepatitis A vaccine and the parents 
were blinded. As a result, many parents declined to participate, or some preferred to have a 
particular type of vaccine and obtained them from their GP, making recruitment difficult. This 
randomisation, however, ensured that healthy-user bias was minimised.
207
 Alternatively, if this 
study had been an observational study, i.e. parents were allowed to choose whether their child 
received influenza vaccination or not, then parents who chose to have their child vaccinated might 
be more actively seeking preventive health behaviours, which may imply greater concern about 
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their child’s health, higher likelihood of reporting their child’s ILI, and of having larger changes in 
QoL if their child was ill. It would have been ideal if parents of children without ILI were also 
interviewed for QoL comparison as this would have facilitated optimal determination of discriminant 
validity.   
 
The Care-ILI-QoL questionnaire was developed in a high-income country and factors that 
influenced parental QoL in this study might not be applicable to those in low-income countries. 
Validation is only the first step; further studies are required to demonstrate generalisability to other 
parent groups and to verify its psychometric properties and acceptability.  
 
This is the first QoL questionnaire measuring QoL of parents of children affected by ILI. Previous 
studies have shown that healthy children in childcare centres have a high risk of acute respiratory 
tract infections.
208
 The prevalence of ILI can be high in children during influenza season and this 
study has demonstrated the related QoL burden. The public health impact of ILI in children on the 
QoL in families is far from negligible. This is also the first parental QoL questionnaire to be 
developed in Australia. It is valid, reliable, and responsive and gives a holistic measurement of the 
impact of ILI on parents of children.  
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7. Conclusion 
This chapter summarises the main findings of the previous chapters, then highlights the strengths 
of the study, its research implications, and the potential for various future uses of Care-ILI-QoL. 
7.1 Summary 
This study employed a mixed methods approach to measure the psychological and social impact 
on a parent during his/her child’s episode of ILI, and to develop a questionnaire for measuring the 
QoL of such parents. Chapter 2 discussed the concept of QoL, and presented some QoL 
conceptual models from a psychological perspective. Currently, a range of adult generic QoL 
instruments is available and in wide used for adults as patients, but at the time the present study 
was conducted, there were no generic QoL instruments for caregivers of children available. In 
comparison to generic questionnaires, the questionnaire content and recall period of condition-
specific questionnaires may be more appropriate because the latter are specifically developed to 
target parents of children affected by a particular condition.  
 
Chapter 2 presented a systematic review to identify and evaluate the applicability and psychometric 
properties of existing condition-specific QoL questionnaires for caregivers of children with 
paediatric conditions.  In total, 25 existing questionnaires, covering 16 conditions, were identified at 
the time of conducting this study. Only 2 pertained to acute illnesses, one of which was specific for 
ear-nose-throat infections and rhinopharyngitis. None were ILI- or influenza-specific. Psychometric 
properties varied greatly between questionnaires. All the identified questionnaires were developed 
in high-income countries, except one. Most were developed in the past decade and were not yet in 
wide usage. The review concluded that in order to ascertain the impact of a paediatric illness or 
condition on the child’s parents, development and cultural validation of questionnaires for other 
conditions (particularly acute illnesses) is required. 
 
Chapter 3 presented the methodology for the entire study. It demonstrated that the mixed methods 
approach can help to better understand the variety and extent of the psychological and social 
impact of ILI on parents. Chapter 3 also discussed the strengths and weaknesses of the methods 
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chosen for both the quantitative survey and qualitative interviews, and also the classical test theory 
approach utilised for the development of the Care-ILI-QoL questionnaire. 
 
Chapter 4 described the quantitative survey. The PAR-ENT-QoL questionnaire and SF-12v2 Acute 
form were used to measure parental QoL of children with or without ILI during the 2010 southern 
hemisphere influenza season in Sydney, Australia. Out of the 351 children enrolled, 105 children 
had ILI. The largest impacts on parents as measured by PAR-ENT-QoL were: increased stress 
levels, sleep loss, and effect on quality of paid employment and housework. The mean PAR-ENT-
QoL Total QoL for parents with ILI was 60.99, SD 21.4 (worse QoL) and for those without ILI was 
84.05, SD 15.1 (better QoL). For SF-12v2 Acute form scores, parents of children with ILI had a 
Physical Component Summary of 50.66, SD 8.1 and a Mental Component Summary of 45.67, SD 
11.6. Parents of children without ILI had mean scores of 53.16 (SD 5.8) and 53.66 (SD 5.6) 
respectively.  
 
Parents of children with ILI had significantly lower Total QoL two weeks after the child’s onset of ILI 
compared with before the influenza season started, and compared with their matched child without 
ILI. Two factors were found to be associated with lower QoL after adjusting for confounders: the 
child had severe ILI, and more time was spent by parents in caring for the child. PAR-ENT-QoL 
Total QoL and domain scores correlated very well with the Mental Component Summary but not 
the Physical Component Summary of the SF-12v2 Acute form. The advantage of conducting this 
survey was to quantify parental QoL, which has never been done in children with ILI. One 
disadvantage was that the questionnaires were not specific for ILI, making clear the need for a 
more valid and reliable ILI-specific instrument.  
 
Qualitative interviews were conducted with parents of children with severe ILI (Chapter 5) to 
explore in-depth the changes in parental QoL while their child had ILI; to confirm whether parents 
were experiencing the same QoL impacts mentioned in the quantitative survey; and to explore 
items for the new questionnaire. The themes raised were similar to those raised by parents whose 
children were affected by ear-nose-throat infections, rhinopharyngitis, or otitis media; these themes 
included: disturbed sleep, disruptions in work or recreational activities, difficulties coping with the 
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child’s unpleasant behaviour, reduction of social activities, and the need for emotional and practical 
support. The complete application of traditional grounded theory was precluded by timelines and 
the acute nature of ILI; only parents of children with severe ILI were interviewed.  
 
Chapter 6 described the development of the Care-ILI-QoL, an ILI-specific parental QoL 
questionnaire. A conceptual framework was established with regard to the findings from Chapters 4 
and 5, followed by a drafting of a list of 49 potential items, and discussion of iterations of the draft 
with experts in this field. Cognitive interviews were conducted with parents and public health staff to 
inform the final 25-item version that was used for data collection. Items were reduced by pre-
defined criteria and by factor analysis. The questionnaire then underwent validation tests and 
demonstrated satisfactory to strong homogeneity, validity, internal consistency, and 
responsiveness. The final version consisted of 16 items in 7-point Likert scale covering 4 factors: 
Daily Activities, Perceived Support, Social Life, and Emotions. Care-ILI-QoL was completed by 
telephone in this study; other methods of administration amongst different parental groups are yet 
to be validated. Care-ILI-QoL is the first ILI-specific QoL questionnaire for caregivers, and the first 
caregiver QoL questionnaire developed in Australia.  
 
 
  
157 
 
7.2 Strengths of this study 
Previous studies for questionnaire development relied on qualitative interviews for the sole purpose 
of generating potential questionnaire items, whereas this study used mixed methods (a 
combination of both quantitative and qualitative methods). This triangulation method ensured 
higher validity of the findings and provided a more balanced view of the factors that impact on 
parents’ QoL, prior to the generation of the items for the questionnaire.
140
 In a broader sense, this 
study highlighted the importance of developing more instruments for measuring parental QoL, in 
cases where parents are not patients. The majority of existing QoL questionnaires have 
―functioning‖ as the main concept embodying ―health‖, and are thus less applicable to respondents 
who are caregivers of patients.  
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7.3 Future uses of Care-ILI-QoL and research implications 
The comparison of parental QoL impact 
Studies about the impact of illness on patients’ family members are becoming increasingly 
widespread and important.
209
 Using the Care-ILI-QoL questionnaire, the QoL of parents of children 
from different populations can be compared to better identify needs in order to inform resource 
allocation; examples of these population comparisons are: parents of children attending childcare 
versus those not attending, or parents of chronically ill children versus those who are otherwise 
healthy. Questionnaires such as PACQLQ have been used to monitor asthma severity in children 
to assist better allocation of resources.
210
 Previous studies have also compared the extent of 
clinical and socioeconomic impact of different influenza strains on families.
33, 211
 There is a paucity 
of studies comparing the parental QoL of children affected by various types of respiratory viruses. 
While the Care-ILI-QoL questionnaire did not show a significantly different parental QoL in children 
according to presence, absence or type of virus in this study, the small sample size suggests 
insufficient statistical power to address this question.   
 
The Care-ILI-QoL questionnaire may also assist in determining parental QoL changes after 
introducing an intervention targeting children’s ILI. Traditionally, only the child’s QoL is considered 
when determining the effectiveness of an intervention. However, it is impractical to consider the 
child in isolation. Children’s dependence on parents and their families suggests that future research 
and economic evaluation of the success of an intervention should incorporate evaluation of utility 
with respect to both the child and parents or caregivers for more comprehensive and accurate 
measurement.
212
 A review about existing cost-utility studies in child health commented that the 
calculation of QALY lacked quality, and suggested that additional research efforts were required to 
develop methods that investigate the health benefits of parents or caregivers of the child.
212
 
 
Informing practice or policy changes 
It is recommended that healthcare professionals play an active role during an influenza pandemic 
to ensure caregivers have the emotional support needed to care for themselves and their sick 
children.
213
 The Care-ILI-QoL questionnaire has the potential to act as a needs assessment tool to 
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identify caregivers who require more support; the administration of the CQOLC questionnaire 
highlighted that caregivers should be offered training for providing care for children with cancer,
214
 
and the CQOLCF questionnaire helped identify caregivers at risk of anxiety and depression so that 
appropriate referrals and interventions could be offered.
215
 
 
Parental QoL allows a more comprehensive estimate of disease burden to assist the prioritisation 
of vaccine development, such as the RSV vaccine that is currently under development.
216
 Parental 
QoL can also inform changes in influenza vaccination policies to facilitate better control of severe 
influenza or ILI to reduce a potentially serious burden on children and their families. Various studies 
have demonstrated the medical and economic benefits of vaccinating children aged over 2 years 
against influenza.
9, 217, 218
 Currently the Australian Government provides influenza vaccinations free 
of charge to Australians aged 6 months and over with medical conditions predisposing them to 
severe influenza (for example, those who are chronically ill or immunocompromised), pregnant 
women, those aged 65 years or above, or Aboriginal and Torres Strait Islander people aged 15 
years or above.
219
 Other healthy children and adults can elect to be vaccinated against influenza, 
at their own cost. There is still room for promoting vaccination for otherwise healthy children for 
maximum protection against influenza across all age groups. Using Care-ILI-QoL, data collected 
from parents of children with laboratory-confirmed influenza could inform the Government 
regarding prioritisation of vaccination funding for particular community groups. Similar strategies 
could also be conducted in other countries such as US or UK which have similar policies.
220, 221
 
 
The Care-ILI-QoL questionnaire does not include items related to work to avoid missing responses 
for caregivers who do not have a job, however, the qualitative interviews indicated that working 
parents experienced considerable QoL changes which affected their work and normal routine. In 
Western societies where nuclear families are predominant as opposed to extended families, it is 
possible to alleviate the parents’ burden by introducing more flexible workplace policies, such as 
improved acceptance of working from home, provision of flexible work hours and provision of 
specific leave allowances to are for ill family members.
191
 Currently, employees of the Australian 
government are entitled to carer’s leave but this has not yet been applied to the private and non-
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governmental sectors.
222
 Parental QoL can function as an indicator to inform choice of the most 
appropriate policy or intervention.  
 
In Australia, 47% of children attend formal childcare,
159
 and those attending childcare are more 
prone to contracting acute respiratory infections.
160-162
 The Australian National Health and Medical 
Research Council states that when a child contracts the common cold or influenza, the parent is 
responsible for keeping the child at home until he/she is feeling well.
190
 However, there is no 
definition of ―feeling well‖, nor is there any advice for working parents regarding arrangements for 
their sick child in cases where the NHMRC guidelines indicate that they are not to attend childcare. 
It is essential for the Government to establish clearer and more explicit regulations for parents and 
childcare centre staff to follow should a child have an ILI. Childcare centre staff should be trained in 
the care of sick children, and to handle food, diapers, and toys appropriately to minimise 
transmission of infectious diseases to other children.
223
  
 
Confirmation of the psychometric properties and applicability of Care-ILI-QoL 
Because Care-ILI-QoL was developed with a small group of Australian parents, the psychometric 
properties and generalisability could be further assessed by administering the questionnaire to a 
larger sample with similar characteristics, e.g. parents residing in another Australian city. Using 
confirmatory factor analysis, it is possible to determine the ability of this existing factor model to fit 
other parents groups.
224
 Chapter 4 found that ILI severity was one of the main factors associated 
with parental QoL as measured by the PAR-ENT-QoL questionnaire, but in section 6.3.5, parents 
of children with severe ILI were not found to have a significantly lower QoL when measured by the 
Care-ILI-QoL questionnaire. Discriminant validity, as well as additional construct or concurrent 
validity, should be further confirmed.  
 
Different administration methods, e.g. face-to-face interviewer administration, self-administration, 
web-based surveys, or mailed surveys could be tested for applicability to ascertain which method 
caregivers find the most convenient and the least resource-consuming. For acute illnesses like ILI, 
measurement of QoL can differ with the application of different recall time periods. Previous 
research found that instruments with a 7-day recall period tend to register lower QoL when 
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compared with instruments with a 1-day recall period.
225
 Care-ILI-QoL can be administered at 
different time points after the onset of the child’s illness to study patterns in QoL variations by recall 
time.  
 
Cross-cultural validation 
Care-ILI-QoL requires cultural validation for application in other cultural or language groups. 
Independent translators (not involved in the development of the questionnaire) should forward- and 
backward- translate the items. The researchers who initially developed the questionnaire should 
then review the translated version to confirm whether the meaning is still valid. Cognitive interviews 
should be performed for the translated version to ascertain interpretation, readability, and cultural 
relevance,
226
 and psychometric testing should also be conducted using this translated version.
87
 A 
number of existing parental QoL questionnaires have been culturally adapted and validated into 
other languages, such as IPES,
227
 CQOLC,
228, 229
 PACQLQ,
230
 just to name a few.  
 
Complementing economic evaluation to better estimate ILI burden 
QoL data from the Care-ILI-QoL questionnaire can complement the economic estimation of 
disease burden, when loss in work productivity due to caring for a sick child may not be the most 
comprehensive measure, because mothers may not be in the labour force or are employed part-
time.
231
 In 2005, only 39% of Australian women with children under the age of 2 years entered the 
labour force, of which nearly half worked only 15 hours per week.
231
 Such employment patterns are 
similar in the US
232
 and UK.
233
 Since parents may spend more of their daytime at home than at 
work, QoL data are important to assist in measuring different forms of ILI burden which economic 
evaluation alone would otherwise be unable to comprehensively measure.  
 
Derivation of preference-based single index measures for economic evaluation 
The Care-ILI-QoL questionnaire does not represent a ready-to-use utility measure for evaluating 
the cost-effectiveness of an intervention, but such a questionnaire is pivotal in providing a starting 
point for establishing a preference-based single index for future economic evaluations.
234
 This is 
necessary because existing preference-based single indexes such as EuroQoL, HUI, and SF-6D 
focus on functional or physical health items, which are less appropriate for parents or caregivers.  
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Health economists have criticised disease-specific instruments for not being comprehensive 
enough for comparisons of cost-effectiveness of programs or interventions.
235
 Disease-specific 
instruments, including Care-ILI-QoL, have the potential to be developed into QALY instruments, i.e. 
a single-index score (utility) for each health state.
236
 This approach is often applied when 
researchers want to conduct an economic evaluation, but existing generic preference-based 
measures are not sensitive enough to detect QoL changes. First, Rasch analysis should be 
conducted to eliminate and select number of items per factor. ―Unidimensionality‖ is the assumption 
of Rasch analysis and any item that does not fit into the validated model in the analysis should be 
excluded. Second, the number of items should be reduced to only one item in each factor 
according to the Rasch model. Since it is not possible to assume each item has the same impact 
on utility, valuation should be conducted using techniques such as time trade-offs, standard 
gamble, or visual analogue scale. The time trade-off method was applied previously for health state 
preferences in seasonal influenza,
237
 pandemic influenza,
238
 influenza-related morbidity,
239
 and in 
pneumococcal vaccines.
240
 
 
In time trade-off questions about chronic illnesses, respondents (typically the general public) are 
often asked to choose the number of years that ―they can live in full health, after which they will 
die‖, which respondents think is comparable to ―living with that particular illness for 10 years, after 
which they will die‖.
236
 For ILI, questions could address the balance between money spent (both 
medical expenses and loss in productivity) or time spent (in caring for the child) versus ILI duration 
or severity of the child’s illness. According to the different rankings of the chosen items, various 
health states could be generated, which respondents are asked to rank from most to least 
desirable. Then regression analysis could be conducted to estimate the utility value of each of the 
health states. Such utility values can provide quantitative indicators useful for health economists in 
their evaluation of the economic benefits should an intervention, e.g. influenza vaccination, be 
introduced.  
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Concluding comments 
When compared with parents of children with chronic illnesses, the impacts of ILI on parental QoL 
were short-lived, yet the impacts were acute. The suddenness of the impact could explain the 
drastic decrease in QoL. While ILI is a common condition, the overall psychological and social 
impact of ILI on parents and their families is not trivial. Although there are numerous studies 
estimating the medical and economic impact of influenza on families through measuring 
hospitalisation, medical expenses, or loss in work productivity, there is a lack of standardised 
instruments for measuring the social and psychological impact on parents of children with ILI. The 
studies presented in this thesis address the above research gap. This newly developed instrument, 
the Care-ILI-QoL questionnaire, has the potential to be used by policy makers for anticipating the 
needs of parents and by health economists for further development as a QALY instrument. The 
Care-ILI-QoL questionnaire can also be used by clinicians and social workers for anticipating 
impacts on the family; in workplaces Care-ILI-QoL may inform employer decisions which provide 
greater flexibility of carer leave. Adding years to life is important, but ―adding life to years‖ is equally 
important.
241, 242
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Appendix 3: The impact of children’s influenza-like-illnesses on 
parental quality of life: a qualitative study 
(publication) 
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Appendix 6: Condition-specific quality of life instruments for 
caregivers of children with pediatric illness: a 
systematic review (Poster) 
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Appendix 7: A survey measuring quality of life impact on parents 
of a child’s influenza-like-illness (Poster) 
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Appendix 8: Quality of life of parents of children with influenza-
like-illness: qualitative interviews (Poster) 
 
Chow MYK, Leask J, Morrow A, Booy R. Quality of life of parents of children with influenza-like-
illness: qualitative interviews. 18
th
 Annual Conference, International Society for Quality of Life 
Research (poster presentation in Denver, Colorado, USA, Oct 2011)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
188 
 
Appendix 9: COSMIN checklist 
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Appendix 9 (cont’d): COSMIN checklist 
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Appendix 9 (cont’d): COSMIN checklist 
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Appendix 9 (cont’d): COSMIN checklist 
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Appendix 9 (cont’d): COSMIN checklist 
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Appendix 9 (cont’d): COSMIN checklist 
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Appendix 9 (cont’d): COSMIN checklist 
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Appendix 9 (cont’d): COSMIN checklist 
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Appendix 9 (cont’d): COSMIN checklist 
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Appendix 10: Brochure for recruiting parents for the study 
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Appendix 11: PAR-ENT-QoL in English version  
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Appendix 11: PAR-ENT-QoL in English version (cont’d) 
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Appendix 11: PAR-ENT-QoL in English version (cont’d) 
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Appendix 12: SF-12v2 Acute form 
 
Your Health and Well-Being (SF-12) 
 
 
This questionnaire asks for your views about your health. This 
information will help keep track of how you feel and how well you are 
able to do your usual activities.  Thank you for completing this survey! 
 
For each of the following questions, please mark an  in the one box 
that best describes your answer. 
 
1. In general, would you say your health is: 
2. The following questions are about activities you might do 
during a typical day.  Does your health now limit you in these 
activities?  If so, how much? 
 Yes, 
limited 
a lot 
Yes, 
limited 
a little 
No, not 
limited 
at all 
   
 a Moderate activities, such as moving a table, pushing  
a vacuum cleaner, bowling, or playing golf ..........................  1 .............  2 .............  3 
 b Climbing several flights of stairs ...........................................  1 .............  2..............  3 
 
 
 
 
 
 
 
 
Excellent Very good Good Fair Poor 
    
   1    2    3    4    5 
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Appendix 12: SF-12v2 Acute form (cont’d) 
 
3. During the past week, how much of the time have you had any of 
the following problems with your work or other regular daily 
activities as a result of your physical health?  
4. During the past week, how much of the time have you had any of 
the following problems with your work or other regular daily 
activities as a result of any emotional problems (such as feeling 
depressed or anxious)? 
5. During the past week, how much did pain interfere with your 
normal work (including both work outside the home and 
housework)?  
Not at all A little bit Moderately Quite a bit Extremely 
    
   1    2    3    4    5 
 
  
 All of 
the time 
Most of 
the time 
Some of 
the time 
A little of 
the time 
None of 
the time 
     
 a Accomplished less than you  
  would like ......................................  1 ..............  2 ..............  3 ..............  4 ..............  5 
 b Did work or other activities 
  less carefully than usual ................  1 ..............  2 ..............  3 ..............  4 ..............  5 
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Appendix 12: SF-12v2 Acute form (cont’d) 
6. These questions are about how you feel and how things have been 
with you during the past week.  For each question, please give the 
one answer that comes closest to the way you have been feeling.  
How much of the time during the past week… 
7. During the past week, how much of the time has your physical 
health or emotional problems interfered with your social activities 
(like visiting with friends, relatives, etc.)? 
 
 
  
 All of 
the time 
Most of 
the time 
Some of 
the time 
A little of 
the time 
None of 
the time 
     
 a   Have you felt calm and   
peaceful? ........................................  1 ..............  2 ..............  3 ..............  4 ..............  5 
 b   Did you have a lot of energy? .......  1 ..............  2 ..............  3 ..............  4 ..............  5 
 c   Have you felt downhearted   
and depressed? ...............................  1 ..............  2 ..............  3 ..............  4 ..............  5 
All of 
the time 
Most of 
the time 
Some of 
the time 
A little of 
the time 
None of 
the time 
    
   1    2    3    4    5 
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Appendix 13: Survey used in telephone interview with parents of 
children with ILI 2 weeks after onset in 2010 
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Appendix 13: Survey used in telephone interview with parents of 
children with ILI 2 weeks after onset in 2010 (cont’d) 
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Appendix 13: Survey used in telephone interview with parents of 
children with ILI 2 weeks after onset in 2010 (cont’d) 
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Appendix 13: Survey used in telephone interview with parents of 
children with ILI 2 weeks after onset in 2010 (cont’d) 
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Appendix 13: Survey used in telephone interview with parents of 
children with ILI 2 weeks after onset in 2010 (cont’d) 
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Appendix 13: Survey used in telephone interview with parents of 
children with ILI 2 weeks after onset in 2010 (cont’d) 
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Appendix 13: Survey used in telephone interview with parents of 
children with ILI 2 weeks after onset in 2010 (cont’d) 
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Appendix 14: Multiple regression SPSS output 
Descriptive Statistics 
 Mean Std. Deviation N 
FollowUP_TS 61.4684 21.43955 103 
QoLFollowUp19_ILISick 1.80 .716 104 
ME_Epi_C2.Intrafamiliar_S
pread 
.64 .481 104 
SevereILI 1.43 .498 104 
ME_GP_ILI .97 1.127 104 
TotalTime_Homecare 10.433 13.5195 104 
Correlations 
 FollowUP
_TS 
QoLFollowUp
19_ILISick 
ME_Epi_C2
.Intrafamiliar
_Spread SevereILI ME_GP_ILI 
TotalTime_
Homecare 
Pearson 
Correlation 
FollowUP_TS 1.000 -.371 -.208 .294 -.250 -.396 
QoLFollowUp19
_ILISick 
-.371 1.000 .269 -.188 .414 .422 
ME_Epi_C2.Intrafam
iliar_Spread 
-.208 .269 1.000 .041 .052 .132 
SevereILI .294 -.188 .041 1.000 -.202 -.269 
ME_GP_ILI -.250 .414 .052 -.202 1.000 .444 
TotalTime_Homecar
e 
-.396 .422 .132 -.269 .444 1.000 
Sig. (1-
tailed) 
FollowUP_TS . .000 .017 .001 .006 .000 
QoLFollowUp19_ILI
Sick 
.000 . .003 .028 .000 .000 
ME_Epi_C2.Intrafam
iliar_Spread 
.017 .003 . .340 .298 .091 
SevereILI .001 .028 .340 . .020 .003 
ME_GP_ILI .006 .000 .298 .020 . .000 
TotalTime_Homecar
e 
.000 .000 .091 .003 .000 . 
N FollowUP_TS 103 103 103 103 103 103 
QoLFollowUp19_ILI
Sick 
103 104 104 104 104 104 
ME_Epi_C2.Intrafam
iliar_Spread 
103 104 104 104 104 104 
SevereILI 103 104 104 104 104 104 
ME_GP_ILI 103 104 104 104 104 104 
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Appendix 14: Multiple regression SPSS output (cont’d) 
Variables Entered/Removed
b
 
Model Variables 
Entered 
Variables 
Removed Method 
d
i
m
e
n
s
i
o
n
0 
1 TotalTime_Hom
ecare, 
ME_Epi_C2.Intr
afamiliar_Sprea
d, SevereILI, 
ME_GP_ILI, 
QoLFollowUp19
_ILISick
a
 
. Enter 
a. All requested variables entered. 
b. Dependent Variable: FollowUP_TS 
 
Model Summary
b
 
Model 
R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
d
i
m
e
n
s
i
o
n
0 
1 .505
a
 .255 .216 18.97852 
a. Predictors: (Constant), TotalTime_Homecare, 
ME_Epi_C2.Intrafamiliar_Spread, SevereILI, ME_GP_ILI, 
QoLFollowUp19_ILISick 
b. Dependent Variable: FollowUP_TS 
 
ANOVA
b
 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 11946.886 5 2389.377 6.634 .000
a
 
Residual 34937.869 97 360.184   
Total 46884.755 102    
a. Predictors: (Constant), TotalTime_Homecare, ME_Epi_C2.Intrafamiliar_Spread, SevereILI, 
ME_GP_ILI, QoLFollowUp19_ILISick 
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Appendix 14: Multiple regression SPSS output (cont’d) 
 
Coefficients
a
 
Model 
Unstandardized 
Coefficients 
Standar
dized 
Coefficie
nts 
t Sig. 
95.0% Confidence 
Interval for B Correlations 
Collinearity 
Statistics 
B Std. Error Beta 
Lower 
Bound 
Upper 
Bound 
Zero-
order Partial Part Tolerance VIF 
1 (Constant) 67.763 8.250  8.214 .000 51.390 84.136      
QoLFollowUp
19_ILISick 
-5.728 3.124 -.191 -1.834 .070 -11.928 .472 -.371 -.183 -.161 .706 1.416 
ME_Epi_C2.I
ntrafamiliar_S
pread 
-5.916 4.089 -.133 -1.447 .151 -14.031 2.199 -.208 -.145 -.127 .913 1.096 
SevereILI 8.433 3.964 .196 2.127 .036 .565 16.300 .294 .211 .186 .907 1.103 
ME_GP_ILI -.350 1.948 -.018 -.180 .858 -4.217 3.516 -.250 -.018 -.016 .732 1.366 
TotalTime_Ho
mecare 
-.376 .165 -.237 -2.277 .025 -.704 -.048 -.396 -.225 -.200 .708 1.412 
a. Dependent Variable: FollowUP_TS 
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Appendix 14: Multiple regression SPSS output (cont’d) 
 
Collinearity Diagnostics
a
 
Model Dimension 
Eigenvalue Condition Index 
Variance Proportions 
(Constant) 
QoLFollowUp19
_ILISick 
ME_Epi_C2.Intr
afamiliar_Sprea
d SevereILI ME_GP_ILI 
TotalTime_Hom
ecare 
d
i
m
e
n
s
i
o
n
0 
1 
dimension1 
1 4.578 1.000 .00 .00 .01 .00 .01 .01 
2 .688 2.580 .00 .00 .04 .02 .17 .26 
3 .344 3.646 .00 .00 .12 .01 .57 .49 
4 .258 4.214 .02 .00 .78 .05 .13 .11 
5 .098 6.830 .00 .65 .06 .26 .11 .13 
6 .034 11.584 .97 .35 .00 .65 .00 .00 
a. Dependent Variable: FollowUP_TS 
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Appendix 14: Multiple regression SPSS output (cont’d) 
 
Casewise Diagnostics
a
 
Case Number Std. Residual FollowUP_TS Predicted Value Residual 
dimension0 
26 -3.027 13.02 70.4672 -57.44638 
a. Dependent Variable: FollowUP_TS 
 
 
Residuals Statistics
a
 
 Minimum Maximum Mean Std. Deviation N 
Predicted Value 31.6798 78.8997 61.4684 10.82249 104 
Std. Predicted Value -2.752 1.611 .000 1.000 104 
Standard Error of Predicted 
Value 
2.924 8.202 4.477 .973 104 
Adjusted Predicted Value 31.8351 79.3710 61.3966 10.95758 103 
Residual -57.44638 31.95198 .02893 18.52983 103 
Std. Residual -3.027 1.684 .002 .976 103 
Stud. Residual -3.103 1.723 .003 1.005 103 
Deleted Residual -60.37422 33.47142 .07186 19.64112 103 
Stud. Deleted Residual -3.253 1.741 -.001 1.017 103 
Mahal. Distance 1.431 18.060 4.952 2.928 104 
Cook's Distance .000 .100 .010 .016 103 
Centered Leverage Value .014 .177 .049 .029 104 
a. Dependent Variable: FollowUP_TS 
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Appendix 14: Multiple regression SPSS output (cont’d) 
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Appendix 15: Parent information statement used for qualitative 
interviews  
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Appendix 15: Parent information statement used for qualitative 
interviews (cont’d) 
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Appendix 16: Consent form for qualitative interviews  
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Appendix 17: An example of personal file from qualitative 
interviews 
 
0351SE Personal file for PIVOT SILI interview 
 
Date of interview 03/11/10 
Time 7:30-8:00 
Subject no 0351 
F2F Home interview with both parents 
 
Reason OM 
 
Summary 
Child started having fever, vomiting, runny nose while they were travelling on a cruise. Luckily it 
was towards the end of the trip (1.5 days) and so they did not have to cancel the rest of the trip. Or 
else they would have to see the sea doctor and also to cancel the rest of the trip. 
Mum brought him to a GP the day after they came back and was diagnosed as having a middle ear 
infection. Dad took 3 days of holiday previously and had plans to meet friends and play golf, but he 
couldn’t fulfil any of his plans because he ended up staying at home to take care of the sick child, 
while mum continued to work. Usually they split their caring job half-half.  
Behaviour of the child became very different from when he was healthy, that was why he made his 
dad felt very hard to cope with (frequent shaking heads and sighs). 
Coincidentally, mum was very sick during that period (low platelet counts) and had to see the 
doctor and do scans quite often, so her physical and emotional status was greatly affected, not 
solely due to child’s sickness. 
Child currently goes to childcare 5 days a week because both parents work full time.  
 
Work Impact 
To mum, it wasn’t an issue because dad was at home to look after the child anyway. She could 
even work a bit longer because she didn’t have to go to the childcare and pick him up.  
Dad took annual leaves for those 3 days anyway so did not have to make special arrangements. 
For previous sickness, one parent would work in the morning and the other work in the afternoon. 
Their workplaces were generally quite supportive and being able to work remotely enable them to 
make arrangements flexibly. 
 
Physical impact 
For dad, he was tired because having to ―deal with him‖. Very cranky, didn’t know what he wanted, 
very emotional and clingy, seemed to not like whatever their parents did.  
Dad had similar symptoms as child (from ILI follow-up questionnaire). 
Hard to judge the impact on mum because she had her own illness. But it was a very tough time for 
her, she said something like ―it was the end of the world‖ or something like that. 
 
Emotional impact  
Felt stressed, frustrated, annoyed, especially dad having to be stuck at home made him quite 
depressed and disappointed. 
 
Social impact 
The impact was larger for dad as he had to cancel meeting friends and going other work at home. 
The couple’s relationship was affected a bit, a bit of argument (but didn’t really elaborate in detail). 
Mum did not have any social plans during that period. 
 
Daily life impact 
That would mainly be dad having to cope with a grumpy child, which he couldn’t do anything at 
home except watching TV, couldn’t even do housework.  
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Appendix 17: An example of personal file from qualitative 
interviews (cont’d) 
Other issues 
They both felt that by not bringing the sick child out for social gatherings was actually helping to 
maintain a good social relationship with friends, because they both wouldn’t want him to infect 
other children, which was seen as something that could affect relationships with friends.  
 
 
Social support from mum’s sister was tremendous. She does not have a family of her own so she 
acted like the 3
rd
 primary carer of the child. Whenever both dad and mum had time conflicts in 
taking care of the child, her sister would be the one to help them, including buying bread and milk, 
and also taking care of their 2 dogs.  
 
QoL 9/10  6, but mum having illness further drop the score to 2. 
Main reason for the drop of QoL was dad having to cancel plans and couldn’t do anything on his 
own in his annual leave. Although he has many sick leaves, it was too late for him to change the 
annual leaves to sick leaves. 
 
Personal thoughts 
The impact on mum was heavily skewed because she had an illness at the same period of time. 
She described more what happened, rather than explaining how much the impact has on her, 
because she knew that her dreadful feelings and conditions were not solely due to the child’s ILI, 
but rather it was due to her own illness.  
The impact on dad was larger this episode because he was the primary most of the time. I wanted 
to prompt him to say more how he was affected but he gave fairly brief answers, and always had 
his head down, of playing with his dog. Mum did the most talking. 
I forgot to ask about if there was any positive impact. Mum initially mentioned she could actually 
work for longer hours while the child was most sick, because she didn’t have to go to the childcare 
to pick him up, and dad did the caring. But then because of her own illness, she had to see her 
doctor and did scanning, so she couldn’t actually work for long hours.  
 
Main themes: 
Daily life impact, social impact, other factors influencing the extent of impact, social support. 
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Appendix 17: An example of personal file from qualitative interviews (cont’d) 
 
 
 
Appendix 18: Care-ILI-QoL questionnaire used for data 
collection 
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Appendix 18: Care-ILI-QoL questionnaire used for data 
collection (cont’d) 
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Appendix 18: Care-ILI-QoL questionnaire used for data 
collection (cont’d) 
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Appendix 19: Factor analysis SPSS output (fixed at 4 factors) 
 
 
 
E:\Maria Chow\PhD\PIVOT 2011\Database\Epi1_Care-Flu-QoL_Only.sav 
 
 
Descriptive Statistics 
 Mean Std. Deviation Analysis N Missing N 
QoL_ILI_7_1NormalDailyAc
t 
4.96 1.633 55 0 
QoL_ILI_7_2FoodNecess 4.45 1.698 55 0 
QoL_ILI_7_3Housework 4.82 1.775 55 0 
QoL_ILI_7_4CopeBehaviou
r 
4.58 1.536 55 0 
QoL_ILI_7_7EnoughSleep 4.95 1.682 55 0 
QoL_ILI_7_8Energy 4.85 1.758 55 0 
QoL_ILI_9_1SocialLife 4.82 .884 55 0 
QoL_ILI_9_2RelationFriend
s 
4.40 .760 55 0 
QoL_ILI_9_3PersonalTime 4.98 .952 55 0 
QoL_ILI_9_4TimeOutHouse 5.18 1.124 55 0 
QoL_ILI_9_5RelationOthCh
ild_No0 
4.65 1.006 37 18 
QoL_ILI_14_2PracticalFami
ly 
3.11 1.652 55 0 
QoL_ILI_14_3EmotionalFa
mily 
3.16 1.686 55 0 
QoL_ILI_14_4EmotionalFrie
nds 
3.35 1.417 55 0 
QoL_ILI_15_1WorryIllness 4.13 1.796 55 0 
QoL_ILI_15_2WorryInfect 3.60 2.006 55 0 
QoL_ILI_15_3WorryBringC
hild 
4.62 1.737 55 0 
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Appendix 19: Factor analysis SPSS output (fixed at 4 factors) 
(cont’d)  
Correlation Matrix 
 
QoL_ILI_7_1No
rmalDailyAct 
QoL_ILI_7_2Fo
odNecess 
QoL_ILI_7_3Ho
usework 
Correlation QoL_ILI_7_1NormalDailyAct 1.000 .674 .758 
QoL_ILI_7_2FoodNecess .674 1.000 .606 
QoL_ILI_7_3Housework .758 .606 1.000 
QoL_ILI_7_4CopeBehaviour .725 .607 .705 
QoL_ILI_7_7EnoughSleep .323 .294 .400 
QoL_ILI_7_8Energy .611 .469 .632 
QoL_ILI_9_1SocialLife .291 .352 .321 
QoL_ILI_9_2RelationFriend
s 
.340 .445 .398 
QoL_ILI_9_3PersonalTime .321 .383 .436 
QoL_ILI_9_4TimeOutHouse .387 .228 .407 
QoL_ILI_9_5RelationOthChi
ld_No0 
.452 .478 .521 
QoL_ILI_14_2PracticalFamil
y 
-.095 .180 .089 
QoL_ILI_14_3EmotionalFa
mily 
-.045 .174 .115 
QoL_ILI_14_4EmotionalFrie
nds 
.110 .449 .158 
QoL_ILI_15_1WorryIllness .412 .321 .466 
QoL_ILI_15_2WorryInfect .058 .424 .296 
QoL_ILI_15_3WorryBringCh
ild 
.315 .393 .505 
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Appendix 19: Factor analysis SPSS output (fixed at 4 factors) 
(cont’d) 
Correlation Matrix 
 
QoL_ILI_7_4Co
peBehaviour 
QoL_ILI_7_7En
oughSleep 
QoL_ILI_7_8En
ergy 
Correlation QoL_ILI_7_1NormalDailyAct .725 .323 .611 
QoL_ILI_7_2FoodNecess .607 .294 .469 
QoL_ILI_7_3Housework .705 .400 .632 
QoL_ILI_7_4CopeBehaviour 1.000 .392 .615 
QoL_ILI_7_7EnoughSleep .392 1.000 .649 
QoL_ILI_7_8Energy .615 .649 1.000 
QoL_ILI_9_1SocialLife .311 .155 .316 
QoL_ILI_9_2RelationFriend
s 
.352 .264 .405 
QoL_ILI_9_3PersonalTime .324 .439 .574 
QoL_ILI_9_4TimeOutHouse .378 .270 .454 
QoL_ILI_9_5RelationOthChi
ld_No0 
.273 .120 .363 
QoL_ILI_14_2PracticalFamil
y 
-.018 .022 .082 
QoL_ILI_14_3EmotionalFa
mily 
-.002 .003 .108 
QoL_ILI_14_4EmotionalFrie
nds 
.076 -.031 .132 
QoL_ILI_15_1WorryIllness .416 .235 .387 
QoL_ILI_15_2WorryInfect .341 .229 .277 
QoL_ILI_15_3WorryBringCh
ild 
.418 .386 .430 
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Appendix 19: Factor analysis SPSS output (fixed at 4 factors) 
(cont’d)  
Correlation Matrix 
 
QoL_ILI_9_1So
cialLife 
QoL_ILI_9_2Rel
ationFriends 
QoL_ILI_9_3Pe
rsonalTime 
Correlation QoL_ILI_7_1NormalDailyAct .291 .340 .321 
QoL_ILI_7_2FoodNecess .352 .445 .383 
QoL_ILI_7_3Housework .321 .398 .436 
QoL_ILI_7_4CopeBehaviour .311 .352 .324 
QoL_ILI_7_7EnoughSleep .155 .264 .439 
QoL_ILI_7_8Energy .316 .405 .574 
QoL_ILI_9_1SocialLife 1.000 .689 .524 
QoL_ILI_9_2RelationFriends .689 1.000 .522 
QoL_ILI_9_3PersonalTime .524 .522 1.000 
QoL_ILI_9_4TimeOutHouse .481 .347 .488 
QoL_ILI_9_5RelationOthChild
_No0 
.194 .300 .377 
QoL_ILI_14_2PracticalFamily .090 .245 .201 
QoL_ILI_14_3EmotionalFamily .020 .223 .244 
QoL_ILI_14_4EmotionalFriend
s 
.317 .334 .348 
QoL_ILI_15_1WorryIllness .318 .383 .207 
QoL_ILI_15_2WorryInfect .313 .471 .316 
QoL_ILI_15_3WorryBringChild .460 .426 .432 
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Appendix 19: Factor analysis SPSS output (fixed at 4 factors) 
(cont’d)  
Correlation Matrix 
 QoL_ILI_9_4Ti
meOutHouse 
QoL_ILI_9_5Rel
ationOthChild_
No0 
QoL_ILI_14_2P
racticalFamily 
Correlation QoL_ILI_7_1NormalDailyAct .387 .452 -.095 
QoL_ILI_7_2FoodNecess .228 .478 .180 
QoL_ILI_7_3Housework .407 .521 .089 
QoL_ILI_7_4CopeBehaviour .378 .273 -.018 
QoL_ILI_7_7EnoughSleep .270 .120 .022 
QoL_ILI_7_8Energy .454 .363 .082 
QoL_ILI_9_1SocialLife .481 .194 .090 
QoL_ILI_9_2RelationFriends .347 .300 .245 
QoL_ILI_9_3PersonalTime .488 .377 .201 
QoL_ILI_9_4TimeOutHouse 1.000 .283 .039 
QoL_ILI_9_5RelationOthChild
_No0 
.283 1.000 .055 
QoL_ILI_14_2PracticalFamily .039 .055 1.000 
QoL_ILI_14_3EmotionalFamily .043 .205 .864 
QoL_ILI_14_4EmotionalFriend
s 
.123 .252 .711 
QoL_ILI_15_1WorryIllness .365 .498 .039 
QoL_ILI_15_2WorryInfect .123 .534 .254 
QoL_ILI_15_3WorryBringChild .454 .376 .066 
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Appendix 19: Factor analysis SPSS output (fixed at 4 factors) 
(cont’d) 
 
Correlation Matrix 
 
QoL_ILI_14_3E
motionalFamily 
QoL_ILI_14_4E
motionalFriends 
QoL_ILI_15_1
WorryIllness 
Correlation QoL_ILI_7_1NormalDailyAct -.045 .110 .412 
QoL_ILI_7_2FoodNecess .174 .449 .321 
QoL_ILI_7_3Housework .115 .158 .466 
QoL_ILI_7_4CopeBehaviour -.002 .076 .416 
QoL_ILI_7_7EnoughSleep .003 -.031 .235 
QoL_ILI_7_8Energy .108 .132 .387 
QoL_ILI_9_1SocialLife .020 .317 .318 
QoL_ILI_9_2RelationFriends .223 .334 .383 
QoL_ILI_9_3PersonalTime .244 .348 .207 
QoL_ILI_9_4TimeOutHouse .043 .123 .365 
QoL_ILI_9_5RelationOthChild
_No0 
.205 .252 .498 
QoL_ILI_14_2PracticalFamily .864 .711 .039 
QoL_ILI_14_3EmotionalFamily 1.000 .735 -.087 
QoL_ILI_14_4EmotionalFriend
s 
.735 1.000 -.039 
QoL_ILI_15_1WorryIllness -.087 -.039 1.000 
QoL_ILI_15_2WorryInfect .304 .304 .308 
QoL_ILI_15_3WorryBringChild .022 .092 .491 
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Appendix 19: Factor analysis SPSS output (fixed at 4 factors) 
(cont’d) 
 
KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .713 
Bartlett's Test of Sphericity Approx. Chi-Square 382.677 
df 136 
Sig. .000 
 
 
  
Correlation Matrix 
 QoL_ILI_15_2
WorryInfect 
QoL_ILI_15_3
WorryBringChil
d 
Correlation QoL_ILI_7_1NormalDailyAct .058 .315 
QoL_ILI_7_2FoodNecess .424 .393 
QoL_ILI_7_3Housework .296 .505 
QoL_ILI_7_4CopeBehaviour .341 .418 
QoL_ILI_7_7EnoughSleep .229 .386 
QoL_ILI_7_8Energy .277 .430 
QoL_ILI_9_1SocialLife .313 .460 
QoL_ILI_9_2RelationFriend
s 
.471 .426 
QoL_ILI_9_3PersonalTime .316 .432 
QoL_ILI_9_4TimeOutHouse .123 .454 
QoL_ILI_9_5RelationOthChi
ld_No0 
.534 .376 
QoL_ILI_14_2PracticalFamil
y 
.254 .066 
QoL_ILI_14_3EmotionalFa
mily 
.304 .022 
QoL_ILI_14_4EmotionalFrie
nds 
.304 .092 
QoL_ILI_15_1WorryIllness .308 .491 
QoL_ILI_15_2WorryInfect 1.000 .614 
QoL_ILI_15_3WorryBringCh
ild 
.614 1.000 
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Appendix 19: Factor analysis SPSS output (fixed at 4 factors) 
(cont’d) 
 
  
Communalities 
 Initial Extraction 
QoL_ILI_7_1NormalDailyAct 1.000 .827 
QoL_ILI_7_2FoodNecess 1.000 .683 
QoL_ILI_7_3Housework 1.000 .781 
QoL_ILI_7_4CopeBehaviour 1.000 .707 
QoL_ILI_7_7EnoughSleep 1.000 .486 
QoL_ILI_7_8Energy 1.000 .746 
QoL_ILI_9_1SocialLife 1.000 .690 
QoL_ILI_9_2RelationFriends 1.000 .644 
QoL_ILI_9_3PersonalTime 1.000 .677 
QoL_ILI_9_4TimeOutHouse 1.000 .525 
QoL_ILI_9_5RelationOthChild_
No0 
1.000 .668 
QoL_ILI_14_2PracticalFamily 1.000 .817 
QoL_ILI_14_3EmotionalFamily 1.000 .877 
QoL_ILI_14_4EmotionalFriend
s 
1.000 .811 
QoL_ILI_15_1WorryIllness 1.000 .562 
QoL_ILI_15_2WorryInfect 1.000 .711 
QoL_ILI_15_3WorryBringChild 1.000 .666 
Extraction Method: Principal Component Analysis. 
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Appendix 19: Factor analysis SPSS output (fixed at 4 factors) 
(cont’d) 
  
Total Variance Explained 
Component 
Initial Eigenvalues 
Extraction Sums of Squared 
Loadings 
Total % of Variance Cumulative % Total % of Variance 
dimension0 
1 6.517 38.334 38.334 6.517 38.334 
2 2.703 15.898 54.232 2.703 15.898 
3 1.408 8.284 62.516 1.408 8.284 
4 1.249 7.346 69.862 1.249 7.346 
5 1.052 6.191 76.053   
6 .832 4.896 80.949   
7 .702 4.127 85.076   
8 .581 3.416 88.492   
9 .404 2.378 90.870   
10 .355 2.086 92.956   
11 .299 1.758 94.714   
12 .251 1.478 96.192   
13 .226 1.328 97.520   
14 .159 .937 98.457   
15 .133 .780 99.237   
16 .075 .443 99.680   
17 .054 .320 100.000   
Extraction Method: Principal Component Analysis. 
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Appendix 19: Factor analysis SPSS output (fixed at 4 factors) 
(cont’d) 
 
 
 
 
  
Total Variance Explained 
Component Extraction 
Sums of 
Squared 
Loadings 
Rotation Sums 
of Squared 
Loadings
a
 
Cumulative % Total 
dimension0 
1 38.334 5.109 
2 54.232 2.973 
3 62.516 4.401 
4 69.862 2.814 
5   
6   
7   
8   
9   
10   
11   
12   
13   
14   
15   
16   
17   
Extraction Method: Principal Component Analysis. 
a. When components are correlated, sums of 
squared loadings cannot be added to obtain a total 
variance. 
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Appendix 19: Factor analysis SPSS output (fixed at 4 factors) 
(cont’d) 
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Appendix 19: Factor analysis SPSS output (fixed at 4 factors) 
(cont’d) 
 
  Component Matrixa 
 
Component 
1 2 3 4 
QoL_ILI_7_1NormalDailyAct .707 -.352 .449   
QoL_ILI_7_2FoodNecess .740   .329   
QoL_ILI_7_3Housework .800   .314   
QoL_ILI_7_4CopeBehaviour .724   .306   
QoL_ILI_7_7EnoughSleep .522     .401 
QoL_ILI_7_8Energy .762     .313 
QoL_ILI_9_1SocialLife .605   -.542   
QoL_ILI_9_2RelationFriends .686   -.372   
QoL_ILI_9_3PersonalTime .688     .363 
QoL_ILI_9_4TimeOutHouse .586       
QoL_ILI_9_5RelationOthChild_No0 .615     -.530 
QoL_ILI_14_2PracticalFamily   .855     
QoL_ILI_14_3EmotionalFamily   .873     
QoL_ILI_14_4EmotionalFriends .387 .799     
QoL_ILI_15_1WorryIllness .585     -.368 
QoL_ILI_15_2WorryInfect .573     -.491 
QoL_ILI_15_3WorryBringChild .691   -.367   
Extraction Method: Principal Component Analysis. 
a. 4 components extracted. 
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Appendix 19: Factor analysis SPSS output (fixed at 4 factors) 
(cont’d) 
 
 
  
Pattern Matrix
a
 
 
Component 
1 2 3 4 
QoL_ILI_7_1NormalDailyAct .943       
QoL_ILI_7_2FoodNecess .678       
QoL_ILI_7_3Housework .807       
QoL_ILI_7_4CopeBehaviour .802       
QoL_ILI_7_7EnoughSleep .473   -.379   
QoL_ILI_7_8Energy .700   -.322   
QoL_ILI_9_1SocialLife     -.843   
QoL_ILI_9_2RelationFriends     -.666   
QoL_ILI_9_3PersonalTime     -.692   
QoL_ILI_9_4TimeOutHouse     -.648   
QoL_ILI_9_5RelationOthChild_No0 .350     -.667 
QoL_ILI_14_2PracticalFamily   .903     
QoL_ILI_14_3EmotionalFamily   .943     
QoL_ILI_14_4EmotionalFriends   .871     
QoL_ILI_15_1WorryIllness       -.545 
QoL_ILI_15_2WorryInfect       -.715 
QoL_ILI_15_3WorryBringChild     -.530 -.474 
Extraction Method: Principal Component Analysis.  
 Rotation Method: Oblimin with Kaiser Normalization. 
a. Rotation converged in 12 iterations. 
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Appendix 19: Factor analysis SPSS output (fixed at 4 factors) 
(cont’d) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Structure Matrix 
 
Component 
1 2 3 4 
QoL_ILI_7_1NormalDailyAct .902   -.318   
QoL_ILI_7_2FoodNecess .731 .320 -.337 -.469 
QoL_ILI_7_3Housework .865   -.433 -.390 
QoL_ILI_7_4CopeBehaviour .835   -.402   
QoL_ILI_7_7EnoughSleep .569   -.518   
QoL_ILI_7_8Energy .805   -.603   
QoL_ILI_9_1SocialLife     -.813 -.303 
QoL_ILI_9_2RelationFriends .361   -.743 -.417 
QoL_ILI_9_3PersonalTime .471 .307 -.777   
QoL_ILI_9_4TimeOutHouse .446   -.700   
QoL_ILI_9_5RelationOthChild_No0 .488     -.751 
QoL_ILI_14_2PracticalFamily   .902     
QoL_ILI_14_3EmotionalFamily   .935     
QoL_ILI_14_4EmotionalFriends   .890     
QoL_ILI_15_1WorryIllness .472   -.398 -.620 
QoL_ILI_15_2WorryInfect   .337 -.408 -.784 
QoL_ILI_15_3WorryBringChild .430   -.659 -.600 
Extraction Method: Principal Component Analysis.  
 Rotation Method: Oblimin with Kaiser Normalization. 
 
Component Correlation Matrix 
Component 1 2 3 4 
dimension0 
1 1.000 .044 -.445 -.259 
2 .044 1.000 -.134 -.149 
3 -.445 -.134 1.000 .236 
4 -.259 -.149 .236 1.000 
Extraction Method: Principal Component Analysis.   
 Rotation Method: Oblimin with Kaiser Normalization.  
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Appendix 20: Final version of Care-ILI-QoL questionnaire after 
item reduction and validation 
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Appendix 20: Final version of Care-ILI-QoL questionnaire after 
item reduction and validation (cont’d) 
 
 
